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GEOCtiEMICAL AND GEOLOGICAL INVESTIGATIONS OF ADMIRALTY ISLAND, ALASKA 

by W. H. Race and A. W. Rose 

INTRODUCTION 

The geochemical i n v e s t i g a t i o n  o f  Adm i ra l t y  I s l a n d  was i n i t i a t e d  i n  1964 when 
Gambier t3ay was satlipled and the  r e s u l t s  r epo r ted  by He rbe r t  and Race (1964). I n  1965 
Pybus Bay was sampled and a  chap te r  i n c o r p o r a t i n g  t h e  r e s u l t s  o f  bo th  o f  these i n v e s t i -  
ga t i ons  was pub l i shed  d u r i n g  1966 as p a r t  o f  D i v i s i o n  o f  Mines and Minera ls  Geochemical 
Report  No. 6. Most o f  t he  1966 f i e l d  season was spent  i n  complet ing a  reconnaissance 
sampl ing o f  Adm i ra l t y  I s l a n d  by W i l l i a m  H .  Race, S ta te  Min ing  Engineer,  a s s i s t e d  a t  
t imes by Charles F. Herber t  and Steven M. Lowel l .  The r e s u l t s  o f  a  d e t a i l e d  geo log i c  
mapping and stream sediment sampl ing p r o j e c t  i n  t he  Hassel borg Lake area du r i ng  1966 
by A r t h u r  W .  Rose, S ta te  Min ing  Geo log is t ,  a s s i s t e d  by Leo K e r i n  i s  inc luded .  A lso  
i n c l u d e d  i s  a  copy o f  U. S. Geolog ica l  Survey Map 1-323, which p o r t r a y s  t he  geology o f  
t h e  i s l a n d .  

The geo log i ca l  and geochemical i n f o r m a t i o n  o f  Adm i ra l t y  I s l a n d  presented i n  t h i s  
r e p o r t ,  w h i l e  l a r g e l y  reconnaissance i n  na tu re ,  i s  i n  s u f f i c i e n t  d e t a i l  t o  b r i n g  a t -  
t e n t i o n  t o  more than  12 areas i n  which f u r t h e r  p rospec t ing  i s  warranted. 

Adm i ra l t y  I s l a n d  i s  approx imate ly  100 m i l e s  l ong  and up t o  30 m i l e s  wide. I t i s  
approx imate ly  20 m i l e s  southeast  o f  Juneau a t  i t s  c l o s e s t  p o i n t .  The v i l l a g e  o f  Angoon 
on t he  west coas t  i s  t h e  o n l y  community on t he  I s l and ,  a l though a  few people l i v e  a t  
f i s h i n g  cen te rs ,  l ogg ing  camps, and a t  t h e  Hawk I n l e t  Cannery d u r i n g  t he  salmon 
f i s h i n g  season. 

The e a r l i e s t  r e p o r t e d  m ine ra l  d iscovery  was du r i ng  1868 when a  sample o f  coa l  
f rom M i t c h e l l  Bay was g i ven  t o  t he  U.S. Navy Department a t  S i t k a  (U.S. Geo log ica l  
Survey Annual Repor t  No. 17, 1896). The f i r s t  r epo r ted  g o l d  d i scove ry  was a t  Funter  Bay 
du r i ng  1887 (U.S.G.S. B u l l e t i n  287, 1906). The g o l d  a t  Hawk I n l e t  was apparen t l y  n o t  
found u n t i l  1919 (U.S.G.S. B u l l e t i n  783, 1926). 

The coa l  beds a t  M i  t c h e l l  Bay and li lurder Cove were developed on a  smal l  sca le ,  
b u t  found u n s u i t a b l e  f o r  use by t he  Navy. Gold m in ing  cont inued s p o r a d i c a l l y  u n t i l  
1951. I n  more r e c e n t  years  t he  copper-n icke l  d e p o s i t  a t  Fun te r  Bay has been exp lo red  
under a  Federal  DWEA loan,  and mapped by var ious  i n d i v i d u a l s  and the  U.S. Geolog ica l  
Survey. The U.S. Bureau o f  Mines has sampled t h e  d e p o s i t  (USBM Report  o f  I n v e s t i g a t i o n  
3950). Assays i n d i c a t e  values o f  0.5 - 1 .O% copper and s i m i l a r  va lues i n  n i c k e l .  

P rospec t ing  has been c a r r i e d  on i n t e r m i t t e n t l y  through t h e  years a t  va r ious  o t h e r  
l o c a t i o n s ,  t he  most r e c e n t  be ing  i n  the  Sey~nour Canal area by Mr. Stan P r i ce .  M in ing  
c la ims a r e  be ing  h e l d  a t  Fun te r  Bay, Hawk I n l e t ,  and Seymour Canal. 

GENERAL GEOLOGY AND MINERAL DEPOSITS OF ADMIRALTY ISLAND 

The i n f o r m a t i o n  summarized below and shown on f i g u r e s  2-5 i s  based ma in l y  on 
r e c e n t  U. S. Geolog ica l  Survey r e p o r t s  r e s u l  t i n  f rom a  reconnaissance mapping program 
( B u l l e t i n  1181-R, B u l l e t i n  1178, and Map 1-3237. New da ta  from d e t a i l e d  f i e l d  s tud ies  



i n  t h e  t iasselborg Lake area i s  shown i n  f i g u r e  3 .  Because o f  m inor  d i f f e r e n c e s  i n  
te rm ino loqy  between t h e  va r i ous  r e v o r t s ,  t a b l e  1  was prepared t o  show t h e  c o r r e l a t i o n s  
between u n i t s  on t he  va r i ous  maps. 

The Pa leozo ic  and Mesozoic rocks  a re  p r i n c i p a l l y  mar ine sediments and vo l can i cs  
t h a t  were depos i ted  i n  a  eugeosyncl i n a l  environment.  The o l d e s t  rocks,  o f  S i l u r i a n ( ? )  , 
Devonian, and Devonian ( ? )  age, a re  graywacke, vo l can i cs ,  l imes tone ,  c h e r t ,  and a r g i l l i t e ,  
t h a t  i n  many areas have been ~nctamorphosed t o  s c h i s t  and marble.  Permian graywacke, 
s l a t e ,  p h y l l  i t e ,  and do lomi te  a re  o v e r l a i n  by T r i a s s i c  vo l can i cs ,  s l a t e ,  l imes tone ,  
che r t ,  and conglomerate,  and these i n  t u r n  by Jurass ic-Cretaceous s l a t e ,  graywacke, 
conglomerate, and vo l can i cs .  Fo ld ing ,  f a u l t i n g ,  and metamorphism i n  Cretaceous t ime 
were accompanied by i n t r u s i o n s  o f  s tocks  and b a t h o l i t h s  o f  u l t r a m a f i c ,  ma f i c ,  i n t e rmed i -  
a te ,  and f e l s i c  p l u t o n i c  rocks.  CJide zones o f  rnetatnorphism border  t h e  l a r g e s t  p l u t o n  
i n  t h e  Thayer Lake area and a r e  a l s o  found elsewhere on t he  i s l a n d .  Dur ing  T e r t i a r y  
t ime,  nonniarine sediments were depos i ted  l o c a l l y ,  and a  t h i c k  sequence o f  m idd le  
T e r t i a r y  b a s a l t s  occupies t h e  southern end o f  t h e  i s l a n d .  

The gross s t r u c t u r e  o f  Admira1t.y I s l a n d  p a r a l l e l s  t h e  n o r t h w e s t e r l y  r e g i o n a l  
t r e n d  o f  t h e  Coast Range. A no r t l lwes t - t r end ing  a n t i c l i n o r i u m  i s  p resen t  a long t he  west 
s i d e  o f  t he  i s l a n d ,  and a  s y n c l i n o r i u m  occurs  a long t h e  eas t  s i d e  ( B u l l e t i n  1181-R, 
p. 37-38), The Devonian and o l d e r  rocks  a r e  exposed a long  t h e  a n t i c 1  i n o r i u m  and t he  
Jurass ic-Cretaceous rocks occupy t he  sync l ino r ium.  Numerous no r t hwes t - t r end ing  f a u l t s  
p a r a l l e l  t h e  f o l d s  and a re  p robab ly  r e l a t e d  i n  age and genesis t o  t h e  f o l d i n g .  

Several  zones o f  t h e  no r t heas t - t r end ing  f o l d s  and f a u l t s  c u t  across t h e  reg iona l  
s t r u c t u r e .  A t  t h e  sou th  end o f  t h e  i s l a n d ,  Jurass ic-Cretaceous rocks  extend west- 
ward a long  t h e  coast ,  appa ren t l y  a long  a  l a r g e  c r o s s - f o l d  o r  cross-warp. I n  t he  
Gambier Bay area, e a s t  t o  no r t heas t - t r end ing  f o l d s  a re  assoc ia ted  w i t h  t h e  Gambier 
f a u l t  o f  s i m i l a r  t rend .  No r t heas t - t r end ing  f a u l t s  a re  cornmon as f a r  n o r t h  as Thayer 
Lake. A smal l  no r t heas t  f a u l t  c u t s  across t h e  Mans f i e l d  Peninsu la  a t  t h e  n o r t h  end o f  
t h e  i s l a n d .  

The geochemical da ta  draw p a r t i c u l a r  a t t e n t i o n  t o  t h e  T r i a s s i c  Hyd f o rma t i on  
( u n i t  5 on map 1-323) and t he  Devonian(?)  Hood Bay f o rma t i on  ( u n i t  4 ) .  The i.iyd forma- 
t i o n ,  i n  t h e  Pybus Bay area, c o n s i s t s  o f  c h e r t  b recc i a ,  l imestone,  and a r g i l l i t e ,  b u t  
n o r t h  o f  Gambier Bay, t he  lower  c h e r t  b r e c c i a  and l imestone u n i t s  a re  n o t  p resen t .  I n  
t h e  n o r t h e r n  two t h i r d s  o f  t h e  i s l a n d ,  t h e  Hyd f o rma t i on  c o n s i s t s  o f  a  t h i n  d i scon t i nu -  
ous bed o f  s l a t e  o v e r l a i n  by i n c r e a s i n g  th icknesses o f  vo lcan ics ,  which i n  p a r t  a re  
s p i l i t i c  p i l l o w  lavas ,  

A smal l  c h a l c o p y r i t e - p y r i t e - q u a r t z  v e i n  i s  r epo r t ed  i n  t h e  Hyd f o rma t i on  a  few 
m i l e s  n o r t h  o f  W i n d f a l l  t iarbor,  and severa l  copper occurrences occur  i n  o r  near t h e  
Hyd f o rma t i on  i n  t he  W i n d f a l l  Harbor area (Lathram e t  a1 , 1960, samples 10 and 11) .  
Copper-nickel  m ine ra l s  a re  r e p o r t e d  i n  t h e  Hyd f o rma t i on  on t h e  n o r t h  shore o f  Gambier 
Ba,y (He rbe r t  and Race, 1964).  

The Hood Gay f o rma t i on  i s  cha rac te r i zed  by b l a c k  a r g i l l i t e ,  th in-bedded c h e r t ,  
and minor  l imes tone .  Much carbonaceous m a t e r i a l  and f i n e  p y r i t e  a re  p resen t .  Loney 
(1961) suqqests t h a t  t h e  Hood Bay f o rma t i on  i n t e r f i n q e r s  nor thward and eastward w i t h  
metavo lcan ic  rocks  o f  the  Gambier Day fo rmat ion .  Both fo rmat ions  w i t h  which geo- 
chemical anomalies a re  assoc ia ted  thus seem t o  be contemporaneous w i t h  nearby volcanism. 

I t  seems p o s s i b l e  t h a t  t h e r e  i s  a  r e l a t i o n  between m i n e r a l i z a t i o n  and volcanism, 
p a r t l y  analogous t o  t h a t  suggested by Goodwin (1965) f o r  p a r t s  o f  t h e  Canadian Sh ie ld .  



Table  1 

Summary o f  S t r a t i g r a p h y ,  A d m i r a l t y  I s l a n d  
( A f t e r  U.S.G.S.  B u l l e t i n  1181-R and Map 1-323)  

Map 1-323 
U n i t  No. Aae Format i  on L i  tho1 ogy --- .--- - ------- 

8 Eocene and Admi ra l t y  I s l a n d  B a s a l t  
01 i gocene v o l  can i  cs 

7 Paleocene t o  Kootznahoo 
Miocene fo rma t ion  

Sandstone, s i l t s t o n e ,  sha le ,  con- 
g lomerate and coa l  

6 a U. J u r a s s i c  t o  Douglas I s l a n d  Augi t e  porphyry  f l o w  b r e c c i a  
L. Cretaceous vo l  can i  cs 

6 U. J u r a s s i c  t o  Seymour Canal S l a t e  and graywacke 
L. Cretaceous f o r m a t i o n  

6b U. J u r a s s i c  t o  Seymour Canal 
L. Cretaceous fo rma t ion  

Conglomerate 

5 U. T r i a s s i c  Hyd f o r m a t i o n  14afic and i n t e r m e d i a t e  v o l  c a n i c s  , 
1 imestone, c h e r t ,  s l a t e ,  conglomerate 

4 Permian and U n d i f f e r e n t i a t e d  Andesi t e ,  a r g i  11 i t e ,  c h e r t ,  graywacke 
( N  o f  Gambier T r i a s s i c ( ? )  sediments and 

Bay v o l  can i  cs 

3 Pe r~n i  an Pybus do1 omi t e  Dolomite,  c h e r t  

3a L .  Permian Cannery f o r m a t i  on Calcareous graywacke, s l a t e ,  p h y l  1 i t e ,  
3b cong l  ornerate 

2 L .  Permian Cannery f o r m a t i  on P h y l l i  t e ,  s c h i s t ,  marble,  c h e r t  

4 Devon ian(?)  Ilood Bay f o r m a t i o n  A r g i  11 i te,  c h e r t  
(l iood 13a.y) 

1 a Devoni an, Gambier Cay fm. and Marb le  and s e r p e n t i  n i  zed do1 omi t e  
Devoni a n ( ? )  

l b  ?( S i l u r i a n ( ? )  Retrea t group 

1 Devoni an, Gambier Bay fm. and S c h i s t  
Devon ian(?)  

& S i l u r i a n ( ? )  R e t r e a t  group 

10 Pa leozo i c  and ? 
Flesozoi c 

3 Pa leozo i c  and ? 
I.~lesozoi c 

Migmat i  t e  and gne iss  

U n d i f f e r e n t i a t e d  metamorphic rocks  



A t  F u n t e r  Bay, copper -n icke l  m i n e r a l i z a t i o n  i s  assoc ia ted  w i t h  a  gabbro p l u g .  
M a f i c  and u l t r a r n a f i c  i n t r u s i v e s  a r e  s c a t t e r e d  a long  t h e  l e n g t h  o f  t h e  i s l a n d ,  and t h e  
a n o ~ ~ a l o u s  n i c k e l  con ten t  o f  s t ream sediments i n  t h e  Hawk I n l e t  area suggests t h a t  a  
m a f i c  i n t r u s i v e  may be oresent  i n  t h i s  v i c i n i t y .  A copper -n i cke l  occur rence i n  a  
gaLbro d i k e  on t h e  south  shore o f  Hasse lborq  Lake p robab ly  belongs t o  t h i s  group (see 
t h e  f o l  1  ovri ng s e c t i o n  o f  t h i s  r e p o r t ) .  

A number o f  smal l  mines and p rospec ts  have been opened along a  b e l t  o f  g o l d -  
q u a r t z  v e i n s  i n  s c h i s t s  o f  t he  R e t r e a t  group between Funter  Bay and Hawk I n l e t ,  w i t h  
a  p o s s i b l e  e x t e n s i o n  t o  a  p rospec t  s e v e r a l  m i l e s  sou th  o f  Young Bay. These v e i n s  a r e  
a s s o c i a t e d  w i t h  soda - r i ch  d i kes  s i m i l a r  t o  i n t r u s i v e s  accompanying g o l d  v e i n s  on 
Douqlas I s l a n d  oppos i te  Juneau. M i n o r  amounts o f  base metal  s u l f i d e s  a r e  a l s o  p r e s e n t  
i n  these  ve ins .  A s i m i l a r  occur rence i s  r e p o r t e d  near  t h e  west  end o f  Lake F lorence.  

Two copper prospects  are  ment ioned i n  o l d  U.S.  Geo log ica l  Survey r e p o r t s  ( B u l l e -  
t i n  207, p. 151 ) west  and n o r t h  o f  Garnbier Bay i n  t h e  marble u n i t  o f  t h e  Gambier Bay 
fo rma t ion .  A t  t h e  Brown p rospec t ,  between t h e  two arms o f  Gambier Bay, p y r i t e  and 
c h a l c o p y r i t e  occur  i n  b r e c c i a t e d  l imes tone .  Worth o f  t h e  Bay, t h e  copper and g o l d  
a r e  r e p o r t e d  t o  occur  i n  ledges.  

REFERENCE 

Goodwin, A . t I . ,  1965, i l l i ne ra l i zed  v o l c a n i c  complexes i n  t he  Po rcup ine -K i r k land  Lake- 
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GEOLOGY OF TllE HASSELBORG LAKE AREA 

ABSTRACT 

The Hasselborg Lake area c o n s i s t s  o f  about 65 square m i l e s  between Hasselborg 
and Thayer Lakes i n  t he  c e n t r a l  p a r t  o f  A d m i r a l t y  I s l a n d .  The Thayer Lake p l u t o n ,  
coti~posed l a r g e l y  o f  f o l  i a ted  cjrano(1iori t e  , under1 i e s  t h e  western p a r t  o f  t he  map area. 
The p l u t o n  has a  m a f i c  border  zone and i s  surrounded by a zone severa l  m i l e s  wide o f  
h i g h l y  sheared amph ibo l i t e ,  s c h i s t ,  and marb le .  These s t r o n g l y  metamorphosed rocks  
a re  i n  a  f a u l t  c o n t a c t  on t h e  e a s t  w i t h  a  n o r t h - t r e n d i n g  b e l t  o f  lower-grade meta- 
sed imentary  and metavo lcan ic  roclcs, a t  l e a s t  sotne o f  which be long t o  t h e  Permian 
Cannery f o rma t i on .  A system o f  n o r t h e a s t - t r e n d i n g  f a u l t s  o f f s e t s  t he  c o n t a c t  of t h e  
p l u t o n  by d i s t ances  un t o  a  m i l e .  

Two copper p rospec ts  a t  t h e  sou th  end o f  Hasselborg Lake and an area o f  gossans 
nor thwes t  o f  t h e  Lake a re  suqgested f o r  f u r t h e r  p rospec t ing .  

INTRODUCTION 

As a  r e s u l t  o f  reconnaissance mapping o f  A d m i r a l t y  I s l a n d  by t h e  U.S. Geo log ica l  
Survey, Berg (13GO) and Lathram e t  a1 (13G5) p o i n t e d  o u t  t h a t  t h e  area o f  metamorphic 
rocks west and nor thwes t  o f  Hassc lborg Lake con ta i ns  "numerous ou tc rops  o f  orange, 
dark  red,  and dark  brown gossan" w i t h  l o c a l  concen t ra t i ons  o f  ox i de  and s u l f i d e  
m ine ra l s .  The p resen t  p r o j e c t  was under taken t o  f u r t h e r  eva lua te  t h e  m ine ra l  p o t e n t i a l  
o f  t h e  are2, and c o n s i s t e d  o f  g e o l o g i c  mapping and s t ream sediment geochemistry,  The 
qeochemistr.y o f  t he  s t rec l i~  sediments i s  d iscussed i n  ano ther  p a r t  o f  t h i s  r e p o r t .  F i e l d  
work by b o a t  and f o o t  t r a v e r s e  was done d u r i n g  t h e  p e r i o d  June 2 t o  June 20, 1966. 
The l a r q e r  lakes  a r c  r e a d i l y  access ib l e  by f l o a t  p l ane  f rom Juneau. Thayer Lake Lodge 
i s  open d u r i n q  t h e  summer months, and cabins a re  ma in ta ined  by t h e  Fo res t  Serv ice  f o r  
p u b l i c  use on I lasse lborq and D i s t i n  Lakes. 

On the  bare  s lopes  above about 2,500 f e e t ,  outcrops a re  e x c e l l e n t  b u t  were p a r t l y  
covered by snow a t  t h e  t ime  o f  t he  f i e l d  work. Ta lus s lopes below c l i f f  and .[;he lower  
f l a t  areas a r e  covered by t h i c k  brush and have few ou tc rops  except  a long  streams. 
Heavi l y - t imbe red  areas a re  n o t  d i f f i c u l t  t o  t r a v e r s e ,  b u t  ou tc rops  a re  sparse. 

REGIONAL GEOLOGY 

See t h e  e a r l i e r  p a r t  o f  t h i s  r e p o r t  f o r  a d i s c u s s i o n  o f  t h e  r e g i o n a l  geology of 
A d m i r a l t y  I s l a n d .  

Accord ing t o  t h e  reconnaissance map o f  Lathram e t  a1 (1965),  t h e  Hassel bo rg  Lake 
map area i nc l udes  t h e  eas te rn  p o r t i o n  o f  t h e  Thayer Lake g r a n i t i c  p l u t o n ,  a  c e n t r a l  
be1 t of u n d i f f e r e n t i a t e d  metamorphic rocks,  and an eas te rn  be1 t o f  Permi an Cannery 
Format ion.  No ma jo r  d i f f e r e n c e s  f rom t h i s  genera l  p i c t u r e  have been found i n  t h e  more 
d e t a i l e d  mapping o f  t h i s  p r o j e c t .  



GEOLOGIC MAP UNITS 

A1 though d i s t i n c t i v e  1 i t h o l o g i e s ,  such as marble,  che r t ,  and ca lcareous p h y l l i  t e ,  
a re  p resen t  i n  t he  map area, a t tempts t o  t r a c e  these u n i t s  f rom one ou tc rop  t o  another  
were g e n e r a l l y  unsuccessfu l .  The degree of de fo rmat ion  a l s o  v a r i e d  w i d e l y  f rom one 
ou tc rop  t o  the  nex t .  Th is  l a c k  o f  c o n t i n u i t y  i n d i c a t e s  t h a t  t h e  rocks a re  p robab ly  
fo lded  and f a u l t e d  i n  a  much more complex manner than i s  shown on t he  map. Hence, 
t h e  u n i t s  discussed below have been se lec ted  t o  group rocks t h a t  seem assoc ia ted;  
they cannot be cons idered a s t r a t i g r a p h i c  succession, and most o f  t he  con tac ts  a re  
i n f e r r e d .  

Calcareous phy l  1  i t e  and v o l  can i  cs ( cp )  

A b e l t  a long t he  west s i d e  o f  Hasselborg Lake i s  cha rac te r i zed  by calcareous 
phy l  1  i t e  o r  a r q i  11 i t e ,  accompanied by r e l a t i v e l y  u n f o l  i a t e d  basa l t ,  andesi t e ,  d iabase, 
and d a c i t e ,  and some green and gray s c h i s t .  Much o f  t he  p h y l l i t e  weathers an orange- 
hrown c o l o r ,  appa ren t l y  f rom decomposit ion o f  i ron-bear i  ng carbonates, a1 though 
cons iderab le  p y r i t e  i s  a l s o  p resen t  i n  many specimens. Th in  sec t i ons  d i s c l o s e  a 
f i n e l y  lamina ted  t e x t u r e  i n  much o f  t h e  p h y l l i t e ,  and a suggest ion o f  smal l  nodules 
o r  oo l  i tes  o f  carbonate i n  a  s i  1  iceous m a t r i x ,  now cons iderab ly  smeared o u t  by meta- 
morphism. The rock  thus has some aspects o f  c h e r t  o r  i r o n  fo rmat ion ,  b u t  does n o t  
reach these extremes i n  composi t ion.  Most o f  t he  p h y l l i t e s  and vo l can i cs  a r e  s t r o n g l y  
f r a c t u r e d .  

Rocks o f  t h e  ca lcareous p h y l l  i t e  u n i t  a re  shown ex tend ing  n o r t h  o f  S i  kady Lake, 
b u t  i t  i s  n o t  c e r t a i n  t h a t  these a re  p a r t  o f  t he  same u n i t .  Desc r i p t i ons  by Lathram 
e t  a1 (1965) suggest t h a t  t he  ca lcareous p h y l l i t e  u n i t s  may c o r r e l a t e  w i t h  e i t h e r  t he  
Devonian Gambier Bay f o rma t i on  o r  t he  Permian Canr1er.y fo rmat ion .  

Amphi b o l  i te ,  banded s c h i s t ,  and marble (a )  

The h i g h  mountains n o r t h  o f  McKinney Lake a r e  composed o f  amphi b o l  i te ,  marble,  
g n e i s s i c  banded s c h i s t ,  and o t h e r  s c h i s t s .  I n  a d d i t i o n  t o  t he  h i g h e r  grade o f  meta- 
morphi sm and deformat ion,  t h i s  group i s  d i s t i n g u i s h e d  f rom t h e  ca lcareous phy l  li t e  
u n i t  by t h e  presence o f  d i s c r e t e  marb le  beds up t o  about 50 f e e t  t h i c k ,  and by a l a c k  
o f  impure marbles corresponding t o  t he  ca lcareous p h y l l i t e s .  The m ine ra l  assemblage 
hornblende-plagioclase-magnetite i s  t h e  most common assoc ia t i on ,  b u t  b i o t i t e ,  mus- 
c o v i t e ,  and ep ido te  a l s o  occur  i n  the  s c h i s t s ,  and t r e m o l i t e  and d iops ide  i n  some 
marbles.  The banded s c h i s t  i s  most common near  t h e  i n t r u s i v e  con tac t ,  and appears 
t o  have o r i g i n a t e d  by s t r ong  deformat ion,  perhaps a lmost  t o  my lon i t e ,  f o l l owed  by 
r e c r y s t a l l i z a t i o n .  The amph ibo l i tes  show l e s s  banding b u t  may have o r i g i n a t e d  s im i -  
l a r l y .  

The boundary between t he  amph ibo l i t e  u n i t  ( a )  and t h e  " con tac t  zone" u n i t  ( c z )  
i s  n o t  sharp, b u t  i s  drawn where apprec iab le  amounts o f  igneous-appearing rocks were 
noted. 

The composi t ion o f  t h e  amph ibo l i t e  u n i t  suggests a  c o r r e l a t i o n  w i t h  t h e  Gambier 
Bay format ion.  

Cher t ,  s i l i c e o u s  s c h i s t ,  and dark  p h y l l i t e  ( c )  

An area near  the  south end o f  t iasselborg Lake i s  cha rac te r i zed  by t he  presence 
o f  c h e r t  a long  w i t h  s i l i c e o u s  s c h i s t ,  dark  g ray  p h y l l i t e ,  and gray-green s c h i s t ,  p l u s  



minor  amounts o f  marb le  and v o l c a n i c  rock.  The c h e r t  i s  t y p i c a l l y  w h i t e  t o  l i g h t  gray 
and composed o f  r e l a t i v e l y  pure  s i l i c a .  I t  occurs i n  beds up t o  20 f e e t  t h i c k .  The 
dark p h y l l i t e  i s  ve ry  s i m i l a r  t o  p a r t s  of the Cannery fo rmat ion ,  and t he  two u n i t s  
seem g r a d a t i o n a l .  The con tac t  i s  drawn on the  bas i s  o f  t he  che r t .  

L i g h t  gray t o  w h i t e  c h e r t  i n  t h i c k  beds does n o t  appear t o  be common i n  t he  
Cannery format ion,  a l t h o u  h  Lathram e t  a1 (1960) i n d i c a t e  i t  i s  p resen t  i n  the  Wind- 
f a l l  Harbor area ( u n i t  3a 1 . The c h a r a c t e r i s t i c s  o f  the  u n i t  thus suggest a  c o r r e l a t i o n  
w i t h  t he  Cannery fo rmat ion .  

Cannery f o rma t i on  (PC) 

Thin-bedded t o  banded s l a t e ,  s i  1  t s tone ,  graywacke, and p h y l l  i t e  a long  t h e  eas t  
shore o f  Hasselborg Lake have been assigned t o  t he  Cannery f o rma t i on  by Lathram e t  
a1 (1965).  The f i n e s t  g ra i ned  m a t e r i a l  i s  g e n e r a l l y  dark  g ray  t o  b lack ,  w i t h  l i g h t e r  
c o l o r s  i n  t he  graywacke. The beds a re  from a  h a l f  i n c h  t o  a  f o o t  i n  th ickness  and 
i n  some cases a re  c l e a r l y  graded i n  g r a i n  s i ze .  The Cannery f o rma t i on  appears d i s -  
t i n c t l y  l e s s  metamorphosed than t h e  rocks  discussed above. 

Q u a r t z  monzoni t e  (qm) 

A l ens  o f  l e u c o c r a t i c  q u a r t z  monzonite occurs i n  s c h i s t  west o f  t he  n o r t h e r n  
end o f  Hasselborg Lake. The l ens  g e n e r a l l y  conforms t o  t he  f o l i a t i o n  o f  t he  enc los ing  
s c h i s t s .  Weak i r o n - s t a i n i n g  and a l t e r a t i o n  a re  c h a r a c t e r i s t i c  o f  t he  qua r t z  monzonite. 
A t h i n  s e c t i o n  shows a composi t ion o f  about 40% a l b i t e ,  30% m i c r o c l i n e ,  30% qua r t z ,  
and a  few percen t  b i o t i t e  and i t s  a1 t e r a t i o n  products .  The g r a i n  s i z e  averages about 
5 mm, b u t  i n  t h i n  s e c t i o n  cons iderab le  g r a n u l a t i o n  and r e c r y s t a l l i  z a t i o n  i s  ev iden t ,  
g i v i n g  t he  rock  a  weakly f o l i a t e d  appearance. 

Thayer Lake p l u t o n  

Contact zone ( c z )  

A zone 1/4 t o  3/4 m i l e  wide a long  t he  con tac t  o f  t h e  Thayer Lake p l u t o n  i s  com- 
posed o f  coarse-gra ined t o  p e g m a t i t i c  hornblende gabbro, hornblende-augi te  gabbro, 
ho rnb lend i t e ,  m a f i c  gneiss,  and hornblende d i o r i t e ,  p l u s  v a r i a b l e  amounts o f  amphi- 
b o l i  t e .  Some rocks  i n  t he  con tac t  zone a r e  w e l l - f o l  i a t e d ,  b u t  most o f  the  gabbro 
and much o f  t he  h o r n b l e n d i t e  i s  u n f o l i a t e d .  9bundant i n c l u s i o n s  and s c h l i e r e n  o f  
amph ibo l i t e  a re  p resen t  i n  t he  f o l i a t e d  rocks.  The gneisses may have been generated 
by con tamina t ion  o f  r e l a t i v e l y  f e l s i c  magma. The coarse u n f o l i a t e d  gabbro and horn- 
b l e n d i  t e  appear t o  be l a t e  magmatic o r  metaso~nat ic  products  and i n  a t  l e a s t  a  few 
cases occur  as d i kes  c u t t i n g  across t h e  f o l i a t i o n .  

Up t o  5% p y r i t e  and magnet i te  occur as d isseminated g ra ins  i n  some gabbro and 
hornb l  end! t e .  

Fo l  i a t e d  q u a r t z  d i o r i  t e  and g r a n o d i o r i  t e  ( f g )  

W e l l - f o l i a t e d  ho rnb lende -b io t i t e  q u a r t z  j i o r i t e  and g r a n o d i o r i t e  form a  zone 
about a  m i l e  wide n o r t h  o f  McKinney Lake and are a l s o  exposed ad jacen t  t o  t he  west 
and south arms o f  Thayer Lake. The composi t ion o f  these rocks  i s  t y p i c a l l y  5-15% 
hornblende p l u s  b i o t i t e ,  7-20% qua r t z ,  60-75% andesine, and 0-15% or thoc lase .  Acces- 



s o r i e s  i n c l u d e  magnet! te, a p a t i t e ,  sphene, z i r con ,  and a1 1 an i  t e .  The g ranod io r i  t e  
n o r t h  o f  Thayer Lake Lodge i s  more l e u c o c r a t i c  and con ta ins  o l i g o c l a s e  r a t h e r  than 
andes i ne . 

I n  t h i n  sec t i on ,  some specimens show evidence o f  c a t a c l a s i s  w i t h  subsequent 
r e c r y s t a l  1  i za t i on .  

Un fo l  i a t e d  g r a n o d i o r i  t e  (ug) 

The h i g h  area n o r t h  o f  D i s t i n  Lake i s  formed o f  u n f o l i a t e d  ho rnb lende -b io t i t e  
g r a n o d i o r i t e ,  more l e u c o c r a t i c  than t he  rocks  nearer  t h e  c o n t a c t ,  The g r a n i t i c  
p l u t o n  thus becomes more m a f i c - r i c h ,  f o l i a t e d ,  and f i n e r - g r a i n e d  as t h e  con tac t  i s  
approached. Near t he  border  o f  t he  p l u t o n ,  con tac ts  between rock  types d i f f e r i n g  i n  
composi t ion were noted, b u t  t h e  f o l i a t i o n  seems t o  d isappear  gradual  ly ,  

Gabbro 

Medium-grained gabbro d ikes  c u t  t he  Cannery f o rma t i on  and t h e  c h e r t  u n i t  a t  the  
south end o f  Wasselborg Lake. The b e s t  exposures o f  t h i s  r ock  type  a re  on t he  nor thern -  
most o f  t he  two i s l a n d s  a t  t h e  south end o f  t he  lake .  Abundant f l o a t  o f  gabbro a l s o  
occurs i n  t h e  stream d r a i n i n g  Beaver Lake. A t h i n  s e c t i o n  o f  t h i s  m a t e r i a l  shows about 
40% sodi  c  p l  ag ioc lase  and n e a r l y  60% a c t i n o l  i t e  pseudomorphous a f t e r  pyroxene. The 
gabbro i s  p robab ly  r e l a t e d  t o  t h e  m a f i c  s tocks  mapped by Lathram e t  a1 (1965) a t  
Mole Harbor and south o f  Lake Alexander, A few outcrops o f  "diabase" i n  t he  calcareous 
p h y l l  i t e  u n i t  may be1 ong w i t h  t he  gabbro. 

STRUCTURAL GEOLOGY 

West o f  Hasselborg Lake, the  p r e v a i l i n g  s t r i k e  o f  f o l i a t i o n  i s  about N20W w i t h  
a d i p  o f  20 t o  40 degrees southwestward. The con tac t  o f  t he  Thayer Lake p l u t o n  i s  
conformable w i t h  t he  f o l i a t i o n  and d ips  inward a t  a  r a t h e r  sha l low angle.  The con- 
cordance o f  t he  con tac t  w i t h  f o l i a t i o n  i n  t he  p l u t o n  and i n  t h e  coun t r y  rock ,  i n  
combinat ion w i t h  the  h i g h e r  grade o f  metamorphism near  t he  p l u t o n ,  i n d i c a t e s  t h a t  t he  
i n t r u s i o n  was synk inemat ic .  However, t he  u n f o l i a t e d  gabbro and ho rnb lend i t e  i n  t he  
c o n t a c t  zone i n d i c a t e s  t h a t  t h e  i n t r u s i o n  must have occurred near t h e  end o f  the  
p e r i o d  o f  metamorphism and deformat ion.  

Two main f a u l t  systems were observed i n  t he  area, and correspond t o  those 
recognized by Lathram e t  a1 (1965). The nor th -nor thwes t  t r e n d i n g  group i nc l udes  a 
f a u l t  a long  Hasselborg Lake sepa ra t i ng  e a s t - s t r i k i n g  Cannery f o rma t i on  f rom the  c a l -  
careous p h y l l i t e ,  and a s u b p a r a l l e l  f a u l t  through Coo Lake sepa ra t i ng  rocks of d i s t i n c t l y  
d i f f e r e n t  1  i tho logy  and metamorphic grade. 

The no r theas t - t r end ing  group o f  f a u l t s  i s  drawn on the  bas i s  o f  o f f s e t s  o f  t he  
c o n t a c t  o f  t he  Thayer Lake p l u t o n  and prominent topographic  1  ineaments. Movement 
a long t h e  f a u l t s  through Guer in  Lake, McKinney Lake, and Thayer Lake was a1 1 south- 
side-down. One f a u l t  o f  t h i s  group, i n  t h e  scarp west o f  Coo Lake, was seen i n  
outcrop.  According t o  Lathram e t  a1 (1965), t h e  no r theas t - t r end ing  f a u l t s  a re  T e r t i a r y  
i n  age and should o f f s e t  t he  no r thwes te r l y  f a u l t s ,  b u t  no evidence f o r  t h i s  cou ld  be 
seen i n  t he  map area, and i t  seems p o s s i b l e  t h a t  a  r e c e n t  p e r i o d  of movement on bo th  
o f fse ts  has been p a r t l y  r espons ib l e  f o r  t h e  p resen t  topography. 



ECONOMIC GEOLOGY 

L o c a l i t y  1 

(E:bba p rospec t ,  south end of I iasse lborg Lake) 

F l o a t  on t h e  shore of  Hasselborg Lake a t  t h i s  p o i n t  cons i s t s  o f  h i g h l y  c h l o r i t i z e d  
gabbro p a r t i a l l y  replacled by p y r r h o t i  t e ,  c h a l c o p y r i t e ,  and poss i  h l y  o t h e r  s u l f i d e s .  
The d i scove ry  o f  t he  Ebba ft4 c l a im ,  s taked i n  1959 by Dean Goodwin, i s  a t  t h i s  spot .  
The gabbro f l o a t  may have been dug from a  smal l  p i t  a t  the  d iscovery ,  b u t  no exposure 
was v i s i b l e  when t he  p rospec t  was v i s i t e d .  An assay o f  t h e  m i n e r a l i z e d  gabbro showed 
0.03% copper, 0.16% n i c k e l ,  0.02 ounces p e r  t o n  go ld ,  and 1.13 oz/T s i l v e r .  Unmineral- 
i z e d  gabbro was f o u r d  a few hundred f e e t  no r t heas t  a long t he  beach, and unminera l i zed  
s c h i s t  a  s h o r t e r  d i s t ance  nor theas t .  To the  east ,  t he  c l o s e s t  outcrops a r e  g e n t l y -  
d i pp ing  c h e r t  and b lack  p h y l l i t e  a  few hundred f e e t  away. Elsewhere t he  bedrock i s  
covered by s o i l  and g l a c i a l  depos i ts ,  p robab ly  o n l y  a  few f e e t  t h i c k .  S o i l  sampl ing 
o r  geophys ica l  methods migh t  be used t o  o b t a i n  more i n f o r m a t i o n  on the  s i z e  and 
cha rac te r  o f  t he  m ine ra i l i za t i on .  

( sou th  end o f  Wassclborg Lake) 

A v e i n  o f  massive p y r i t e  and c h a l c o p y r i t e  w i t h  a  smal l  amount o f  qua r t z  i s  
exposed on t he  shore o f  Hassclborg l a k e  a t  t h i s  p o i n t .  The v e i n  had been cleaned 
o f f  b u t  no c l a i m  l o c a t i o n  n o t i c e  was found. The v e i n  i s  about a  f o o t  wide and 
s t r i k e s  N40W, d i pp ing  23"NE. A c h i p  sample across t h e  v e i n  assayed 2% copper, 0.04 
oz/T ga ld ,  0.66 oz/T s i l v e r ,  and no lead,  z i nc ,  o r  n i c k e l .  The coun t r y  rock  o f  t he  
v e i n  i s  sheared and f r a c t u r e d  che r t .  

Occasional  p ieces o f  c:opper-bearing s c h i s t  and igneous rock  occur  as f l o a t  a long 
t he  beach w i t h i n  severa l  hundred f e e t  southeast  o f  t he  ve in .  The o n l y  exposures i n  
t he  immediate v i c i n i t y  a re  a long t he  beach, so t he  e x t e n t  o f  t he  v e i n  and t he  o t h e r  
m i n e r a l i z a t i o n  i s  comple te ly  unknown. Soi 1 geochemical work m igh t  he1 p d e f i n e  t h e  
e x t e n t  and s i g n i f i c a n c e  o f  t he  observed showings. 

( e a s t  o f  Thayer Lake p l u t o n  on south s i d e  o f  Thayer Lake) 

Traces o f  c h a l c o p y r i t e  were found as smal l  v e i n l e t s  i n  a  few t a l u s  b locks  i n  
t h i s  v i c i n i t y .  

L o c a l i t y  4 

(west. o f  n o r t h e r n  Hassel borg Lake) 

A s t r o n g l y  i r o n - s t a i n e d  l ens  about two f e e t  t h i c k  and 20 f e e t  l ong  occurs i n  
s c h i s t  a t  t h i s  p o i n t .  P y r i t e  i s  t h e  o n l y  s u l f i d e  t h a t  cou ld  be seen i n  the  s t r o n g l y  
o x i d i z e d  m a t e r i a l ,  b u t  a  geochemical a n a l y s i s  o f  t h e  l i m o n i t e - r i c h  m a t e r i a l  showed 
650 ppm copper and 9 ppm molybdenum along w i t h  smal l  amounts o f  l ead  and z i nc .  



Several  bar ren  q u a r t z  ve ins  up t o  s i x  inches wide a re  a l s o  exposed nearby. 

L o c a l i t y  5  

(1/3 m i l e  n o r t h  o f  4 )  

A smal l  c l i f f  exposes a  zone o f  s t r o n g l y  p y r i t i z e d  and i r o n - s t a i n e d  s c h i s t  about 
15 f e e t  t h i c k  and severa l  tens o f  f e e t  l o n g  a t  t h i s  l o c a l i t y .  About 10% p y r i t e  i s  
p resen t  i n  t h e  zone, b u t  no o t h e r  s u l f i d e s  cou ld  be found i n  t he  access ib le  p a r t s  o f  
t he  zone. The l e n s  i s  conformable w i t h  t he  enc los ing  h i g h l y  f o l i a t e d  amph ibo l i t e  and 
s c h i s t .  

L o c a l i t y  6 

( 1  1 /4  m i l e s  eas t  o f  5 )  

F ine-g ra ined  s c h i s t  a t  t h i s  l o c a t i o n  con ta ins  moderate amounts o f  disseminated 
p y r r h o t i  t e .  W i t h i n  t h e  m i n e r a l i z e d  s c h i s t ,  severa l  zones about one i n c h  wide con ta in  
an es t imated  0.1 % copper as cha l copy r i t e .  

L o c a l i t y  7 

(1  m i l e  n o r t h  o f  5) 

Some f l o a t  below t h i s  s t r o n g l y  s t a i n e d  pa tch  i s  s t r o n g l y  i r o n - s t a i n e d  and 
p y r i t i z e d  amph ibo l i t e  w i t h  m inor  c h a l c o p y r i t e .  An assay o f  two se lec ted  p ieces 
gave 0.48% copper. The source o f  t he  f l o a t  appears t o  be near  t he  t o p  o f  the  
r i d g e  and would p robab ly  be d i f f i c u l t  t o  reach on f o o t .  One stream f rom t h i s  
v i c i n i t y  shows a weak copper anomaly. 

L o c a l i t y  8 

(shore,  n o r t h  Hassel borg Lake) 

S t rong l y  i r o n - s t a i n e d  boulders  on t h e  shore here c o n t a i n  abundant f i n e  p y r i t e  
and t r aces  o f  c h a l c o p y r i t e .  They a r e  presumed t o  come from up t he  s lope,  b u t  no 
mapping was done away f rom the  shore here. 

Gossans 

( l o c a l i t i e s  l a b e l e d  G )  

I r o n - s t a i n i n g  i s  common throughout  t h e  area, and as t he  r e p o r t s  o f  gossan were 
one o f  t he  reasons f o r  mapping t he  area, t he  t o p i c  i s  mentioned f u r t h e r  here. Several  
a d d i t i o n a l  patches o f  r e a d i l y - v i s i b l e  gossan i n  t he  no r the rn  p a r t  o f  the  map area a re  
i n d i c a t e d  by G on t he  map. These a re  p robab ly  s i m i l a r  t o  l o c a l i t i e s  4, 5, and 7 i n  
nature.  The l a c k  o f  s t r o n g  stream sediment anomalies i n  samples 284, 285, 321, and 
322 i s  n o t  encouraging f o r  l a r g e  depos i t s  a t  these l o c a l i t i e s ,  b u t  smal l  depos i ts  
m igh t  be present .  These l o c a l i t i e s  and s i m i l a r  ones f a r t h e r  n o r t h  a re  b e l i e v e d  t o  
be t he  main one r e f e r r e d  t o  by Lathram e t  a1 (1965) and Berg (1960). 



I r o n - s t a i n i n g  and gossans are a l so  wel l -developed i n  o the r  p a r t s  o f  the  area. 
From the  f i e l d  work, these occur i n  the  f o l l o w i n g  geo log ic  environments: 

1. P y r i t i c  hornblendi  t e  and gabbro i n  the  contac t  zone o f  the Thayer Lake 
p lu ton .  

2. P y r i t i c  s c h i s t  i s  common i n  many p a r t s  o f  the  area. Much o f  the  p y r i t e  i s  
probably  syngenet ic,  bu t  some cou ld  be in t roduced.  

3. I ron-bear ing  carbonates, e s p e c i a l l y  i n  the  calcareous p h y l l  i t e  u n i t ,  weather 
t o  a d i s t i n c t i v e  orange-brown c o l o r .  Some p y r i t e  a l s o  occurs i n  these rocks and 
undoubtedly con t r i bu tes  t o  t he  i ron-s ta in ing .  

Except as noted under l o c a l i t i e s ,  base metals were n o t  noted i n  assoc ia t i on  w i t h  
any o f  these occurrences. 

SUGGESTIONS FOR PROSPECTORS 

Add i t i ona l  stream sediment sampl i n g  and prospect ing o f  the  area northwest o f  
Hasselborg Lake i s  needed t o  complete eva lua t i on  o f  t he  area o f  gossans po in ted  ou t  
by Berg (1960). A1 though no l a r g e  ore  bodies a re  i n d i c a t e d  by the  coverage so f a r ,  
some o f  t he  gossans do con ta in  copper, and the  remaining area t o  t he  n o r t h  and west 
t he re fo re  seems worth checking. A h e l i c o p t e r  would be almost essen t i a l  t o  f i e l d  work 
i n  t h i s  area. 

Soi 1 sampling and poss ib l y  geophysical work are suggested t o  i n v e s t i g a t e  the  
s i z e  and charac ter  o f  the m i n e r a l i z a t i o n  a t  l o c a l i t i e s  1 and 2. 

For o t h e r  areas o f  i n t e r e s t ,  see the  d iscuss ion  on geochemical anomalies i n  the  
f o l l o w i n g  p a r t  o f  t h i s  r e p o r t .  
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GEOCHEMICAL INVESTIGATION 

I n t r o d u c t i o n  

A t o t a l  o f  563 stream sediment samples were c o l l e c t e d  f rom most o f  t h e  l a rge -  
s i z e d  drainages on t he  I s l and ,  and f rom some o f  t h e i r  t r i b u t a r i e s .  The stream 
sediments, c o n s i s t i n g  o f  g rave l ,  sand, and s i l t ,  were c o l l e c t e d  f rom stream beds 
beneath runn ing  water ,  screened t o  minus 1/16 i n c h  a t  t he  sample s i t e ,  and bagged 
f o r  l a b o r a t o r y  analyses, F i e l d  t e s t s  on most o f  t he  samples were made a t  t h e  sample 
s i t e s  us ing  one o f  t he  var ious  c o l d  e x t r a c t a b l e  d i t h i z o n e  methods. The samples were 
then  bagged f o r  l a t e r  d r y i n g  and screening t o  minus 80 mesh. The screened samples 
were sen t  t o  Rocky Mountain Geochemical Labora to ry  a t  S a l t  Lake City and analyzed f o r  
copper, lead,  z i n c  and molybdenum. Some samples from the  v i c i n i t y  of bas i c  i n t r u s i v e s  
were a l s o  analyzed f o r  n i c k e l .  

A smal l  pocket  A rve la  AEM Magnetometer was used t o  d e t e c t  v a r i a t i o n s  i n  magnetism 
t h a t  m igh t  i n d i c a t e  t h e  presence o f  magnet ic anomalies. Bedrock observat ions were 
made whenever p o s s i b l e  and rock  samples taken f o r  i d e n t i f i c a t i o n  and assay i f  m e t a l l i z e d  
o r  i f  i n  an anomalous area where t he  bedrock meta l  con ten t  cou ld  have an apprec iab le  
e f f e c t  on t he  stream sediment analyses. The s i z e  and r e l a t i v e  v e l o c i t y  o f  t he  stream 
was noted as w e l l  as t h e  types o f  stones and g rave l  found. Some o f  the  l a r g e r  
streams con ta ined  g l a c i a l  t i l l ,  b u t  most o f  t he  streams con ta ined  o n l y  rocks  o f  
l o c a l  o r i g i n .  

Some sec t i ons  o f  t he  coas t  were n o t  sampled because inc lement  weather made 
l a n d i n g  w i t h  a smal l  boa t  t o o  hazardous. 

Geochemical Resu l ts  

Anomalous va lues i n  t h i s  r e p o r t  a re  based on frequency d i s t r i b u t i o n  graphs 
f o r  each o f  f i v e  meta ls ,  "Normal" i s  cons idered t h a t  amount o f  concen t ra t i on  which 
most f r e q u e n t l y  occurs,  and " t h resho ld "  i s  t h a t  amount o f  concen t ra t i on  above normal 
t h a t  may be anomalous o r  may be an e r r a t i c  o f  normal. The sample i s  considered 
anomalous i f  the  meta l  con ten t  i s  h i g h  enough t o  occur  i n f r e q u e n t l y .  Anomalous 
values used t h i s  yea r  a re  based on t he  r e s u l t s  o f  over  700 samples and a re  considered 
h i g h  enough t o  i n d i c a t e  t h e  probable presence o f  a m i n e r a l i z e d  zone. 

Too l i t t l e  i s  known o f  t h e  e f f e c t s  of smal l  h i g h  grade depos i ts ,  l a r g e  low 
grade depos i ts ,  stream s i z e  and g rad ien t ,  and low grade bedrock concent ra t ions  on 
stream sediment adso rp t i on  t o  p o s i t i v e l y  s e l e c t  an anomalous value. However, t he  
anomalies repo r ted  a re  thought  t o  o f f e r  a p rospec to r  a bet ter - than-average chance 
o f  f i n d i n g  a m ine ra l  depos i t .  

I n  areas d r a i n i n g  p r i m a r i l y  metasedimentary and vo l can i c  rocks w i t h  subord inate 
l n t r u s l v e s ,  t h e  anomalous values a r e  cons idered t o  be a t  l e a s t  150 p a r t  pe r  m i l l i o n  
capper, 60 p a r t s  p e r  m i l l i o n  lead ,  300 p a r t s  p e r  m i l l i o n  z inc ,  14 p a r t s  p e r  m i l l i o n  
molybdanum, and 150 p a r t s  p e r  m i  11 i o n  n i c k e l .  The o n l y  area t h a t  may be cons idered 
as primarily c r y s t a l l i n e  i n t r u s i v e  i s  t h a t  i n  t he  v i c i n i t y  o f  Thayer Lake where 150 
p a r t s  p a r  m i  11 i o n  copper, 60 ppm lead, 190 ppm z inc ,  10 ppm molybdenum, and 150 ppm 
n i c k e l  o re  cons idered anomalous. 

The mast ou ts tand ing  anomaly i s  l o c a t e d  on t h e  n o r t h  shore o f  Hawk I n l e t  west 
o f  t h e  Alaska Empire Gold Mine ( f i g u r e  4)  where streams d r a i n i n g  an area of  13 square 



m i l e s  a re  a l l  anomalous i n  e i t h e r  z i nc ,  n i c k e l ,  copper, lead,  molybdenum o r  combina- 
t i o n s  o f  these meta ls .  

The anomalies found and repo r ted  i n  Geochemical Report  No. 6, 1965 i n  Pybus 
and Gambier Bays ( f i g u r e  2 )  a re  n e x t  i n  s i z e  and i n t e n s i t y  and t o  t h i s  da te  have 
n o t  been f o l l o w e d  up w i t h  d e t a i l e d  p rospec t ing .  

Moderate anomalies were found i n  t h e  Thayer-Hasselborg Lakes area and Pleasant  
Bay Lake ( f i g u r e  3 ) ,  Jims Lake ( f i g u r e  1 )  and Hood Bay ( f i g u r e  5 ) .  

D iscuss ion o f  Resu l ts  

F igu re  1  

A moderate anoma1.y was found t o  e x i s t  i n  a  stream sediment sample taken f rom 
the  stream e n t e r i n g  J im ' s  Lake ( sou thcen t ra l  Adm i ra l t y  I s l a n d )  f rom the  no r theas t .  
The sample con ta ined  75 pprn copper, 20 ppm lead,  3  pprn molybdenum, and 310 ppln z i nc .  
Sample 189 on t h e  n o r t h  shore o f  t he  upper l a k e  con ta ined  100 pprn copper, 20 pprn 
lead ,  6  ppm molybdenum, 95 pprn n i c k e l ,  and 230 pprn z i nc .  The z i n c  va lue,  w h i l e  n o t  
cons idered anomalous, i s  w e l l  above normal as i s  the  amount o f  copper. Both streams 
d r a i n  a  smal l  p o r t i o n  o f  Yel low Bear Mountain, which i s  shown on Map 1-323 as a  
f o l d e d  and f a u l t e d  segment o f  the  Gambier Ray fo rmat ion .  Both lakes  a re  access ib le  
by smal l  p lane ,  and a  cab in  l oca ted  t he re  may be used by p e r m i t  ob ta i nab le  f rom the  
U.S. Fo res t  Serv ice.  

F i gu re  2  

Seven stream sediment samples (map l o c a t i o n s  12 t o  13) were taken f rom streams 
which d r a i n  an area apparen t l y  u n d e r l a i n  e n t i r e l y  by rocks o f  t he  Hood Bay fo rmat ion .  
These seven samples average 136 pprn copper, 19 ppm lead ,  289 pprn z i nc ,  and 12 pprn 
molybdenum. Contiguous streams f rom map l o c a t i o n  13 t o  15 average 162 pprn copper, 
20 pprn lead,  302 ppm z inc ,  and 13 ppni molybdenum. Apparen t l y  t he  Hood Bay fo rmat ion ,  
o r  p a r t s  o f  i t, have an anomalously h i g h  con ten t  o f  copper, z i n c ,  and p o s s i b l y  molyb- 
denum. 

I n  Garnbier Bay, map l o c a t i o n s  107 and 111 average 52 ppm copper, 65 pprn lead,  
321 ppm z i n c ,  and 1  ppnl molybdenurn. The streams a t  these l o c a t i o n s  d r a i n  the  Hyd 
format ion below i t s  con tac t  w i t h  t he  Hood fo rmat ion ,  which i s  f o l d e d  sharp ly .  The 
area a l s o  l i e s  j u s t  south o f  t he  p r o j e c t e d  p o s i t i o n  o f  t he  Garnbier Bay f a u l t .  Z inc  
and l ead  a re  p resen t  i n  anomalous q u a n t i t i e s .  

Where t he  l iyd f o rma t i on  i s  exposed on t he  n o r t h  shore o f  Gambier Bay, the  
streams a t  map l o c a t i o n s  150 t o  154 average 117 ppm copper, 67 pprn lead,  783 ppm 
z inc ,  and 13 ppm nlolybdenum. W i t h i n  t he  area covered t he re  has been some p rospec t i ng  
f o r  copper and n i c k e l ,  b u t  the  stream sediments i n d i c a t e  t h a t  lead,  z i nc ,  and 
p o s s i b l y  molybdenum should be sought, as w e l l  as copper, which i s  p resen t  i n  anomalous 
q u a n t i t y  o n l y  a t  l o c a t i o n  154. A specinier~ o f  do lomi te  b r e c c i a  a t  l o c a t i o n  152 
c a r r i e d  o n l y  10 pprn copper w i t h  qua r t z ,  p y r i t e ,  and f u c h s i t e ,  a  chrome-nickel mica, 
The speciman assayed 0.10% n i c k e l  and a  t r a c e  o f  go ld .  

A t  map l o c a t i o n s  94 t o  97 t he  stream sediments average 55 pprn copper, 10 pprn 
lead,  298 pprn z i nc ,  2nd 16 ppni molybdenum (sample 94 c a r r i e d  28 pprn molybdenurn). 
These streams d r a i n  an area u n d e r l a i n  by s c h i s t s  and p h y l l i t e s  o f  t h e  Gambier Bay 
fo rmat ion ,  which, a t  the  sample l o c a l i t y ,  conta ined considerab1.y more mica than 



was observed elsewhere. 

F i gu re  3 

Sample 179 con ta ined  90 pprn copper, 15 pprn lead ,  235 pprn z i nc ,  3 pprn molybdenum, 
~ n d  190 ppm n i c k e l  and i s  cons idered anomalous i n  n i c k e l .  The stream sediments a re  
f o r  t he  most p a r t  gabbro. Sample 178 i s  n o t  cons idered anomalous b u t  does c o n t a i n  
g r e a t e r  than t h r e s h o l d  amounts o f  n i c k e l ,  and bedrock was p y r i t i z e d  diabase con ta in -  
i n g  a t r a c e  o f  n i c k e l .  Stream sediment sampl ing a t  c l o s e  i n t e r v a l s  i n  t he  h i l l s  
n o r t h  o f  t he  l a k e  seems j u s t i f i e d .  

Sample 302 con ta ined  85 ppm copper, 10 ppm lead,  150 pprn z i nc ,  3  pprn molybdenum 
and 190 pprn n i c k e l .  liowever, the  f l o a t  i s  s c h i s t  and s i nce  i t  i s  t h e  o n l y  anomalous 
sample i n  t he  v i c i n i t y ,  f i r r t he r  i n v e s t i g a t i o n  doesn ' t  seem warranted. 

Sample 31 2 conta inet l  100 pprn copper, 20 pprn lead,  305 pprn z i nc ,  6 pprn molybdenum, 
and 70 pprn n i c k e l  . I t  i s  anomal ous i n  z i n c  and above thresh01 d i n  copper content .  
Since samples taken a t  309, 310, 311, and 312 a l l  c o n t a i n  above t h resho ld  values o f  
copper and a r e  f rom t h e  same v i c i n i t y ,  d e t a i l e d  p rospec t ing  i s  warranted. 

Samples 317 and 318 a re  from the  same stream a t  n e a r l y  t he  same l o c a t i o n  and 
a r e  anomalous i n  copper. M inor  cha l copy r j  t e  was observed i n  f l d a t  here, and i s  
p robab ly  de r i ved  @om a gossan area near t h e  t o p  o f  t he  r i d g e  (see e a r l i e r  p a r t  o f  t h i s  
r e p o r t  f o r  d i scuss ion  o f  gossans). 

Sample 328 con ta ined  45 ppni copper, 15 ppm lead,  400 pprn z i n c  and 70 pprn n i c k e l .  
I t i s  anomalous i n  z i n c  and warrants  f u r t h e r  i n v e s t i g a t i o n .  

F igure 4 

The streams d r a i n i n g  an area o f  about 13 square m i l e s  n o r t h  o f  Hawk I n l e t  were 
found t o  c a r r y  anomalous amounts o f  copper, lead,  z i n c ,  molybdenum and n i c k e l  e i t h e r  
s i n g u l a r l y  o r  i n var ious  combinat ions. The n o r t h e r n  most p a r t  o f  t h i s  anomalous area 
i s  t he  s i t e  o f  t he  Alaska Empire Gold Mine which produced over  $200,000 i n  g o l d  and 
s i l v e r .  

Sample 419 con ta ined  90 ppm copper, 25 pprn lead ,  500 ppm z inc ,  6 pprn molybdenum, 
and 130 pprn n i c k e l .  Sample 420 con ta ined  75 ppm copper, 20 pprn lead ,  235 pprn z i nc ,  
4 pprn molybdenum, and 200 pprn n i c k e l .  One i s  anomalous i n  z i n c  and n e a r l y  so i n  
n i c k e l .  The o t h e r  i s  anomalous i n  n i c k e l  and n e a r l y  so i n  z i nc .  The heads o f  these 
two streams a r e  oppos i te  samples 432 and 433, which a re  bo th  anomalous o r  n e a r l y  so 
i n  z i n c  and n i c k e l .  It i s  i n t e r e s t i n g  t o  no te  t h a t  a l l  f o u r  samples a re  q u i t e  low 
i n  molybdenum and copper con ten t .  Th is  same p r o p o r t i o n  o f  meta l  l i c  con ten t  i s  found 
t o  e x i s t  i n  samples 421 t o  426, whereas samples 427 t o  430 show a marked inc rease  i n  
copper and molybdenum con ten t .  The m o b i l i t y  o f  z i n c  and n i c k e l  i ons  i s  known t o  be 
g r e a t e r  than t he  m o b i l i t y  o f  copper, lead,  and molybdenum ions ,  and may i n  t h i s  
l o c a l i t y  p rov ide  a u s e f u l  qu ide  t o  t h e  source o f  t he  anomaly. Analyses o f  bedrock 
samples taken a t  san ip l es i t esand  outcrops presented i n  t a b l e  2 i n d i c a t e  t h e  s c h i s t s  
and a r g i l l i t e  do n o t  c o n t a i n  s u f f i c i e n t  meta l  t o  cause an anomaly. Vein qua r t z  
s i m i l a r  t o  t h a t  assayed f rom t h e  Alaska Empire Mine, which i s  r epo r ted  t o  c o n t a i n  
n i c k e l ,  cou ld  p o s s i b l y  account f o r  an anomaly, i n  which case t he  base meta ls  may 
p rov ide  a s u i t a b l e  gu ide t o  unexposed qua r t z  ve ins  and o t h e r  g o l d  depos i ts .  

Mr. H. H. Townsend, a  prominent  m in ing  eng-ineer, examined t h e  Alaska Empire Mine 
and repo r ted  on i t  i n  1941. H i s  map o f  t he  mine workings shows severa l  " f i n e  g ra ined"  
d ikes  i n t e r s e c t i n g  t h e  tunne ls  and d r i f t s .  F l o a t  i n  severa l  o f  the  streams i s  l a r g e l y  



i n t e rmed ia te  i n t r u s i v e  rock,  and a  p rospec to r  has repo r ted  d i o r i  t e  f l o a t  on t he  r i dge ,  
so t h e r e  a re  p robab ly  c r y s t a l l i n e  i n t r u s i v e s  a t  h i ghe r  e l eva t i ons  which may be 
assoc ia ted  w i t h  t h e  anornaly. 

Samples taken du r i ng  1966 a t  approx imate ly  500 f ee t  g r e a t e r  e l e v a t i o n  than 1965 
samples f rom t h e  same streams a r e  s t i l l  anomalous b u t  lower  i n  m e t a l l i c  i o n  accumula- 
t i o n s .  Sample 423 i s  h i ghe r  i n  e l e v a t i o n  than sample 422, y e t  i s  lower  i n  copper, 
z i nc ,  and n i c k e l  con ten t  w h i l e  s l i g h t l y  h i g h e r  i n  molybdenuln content .  Sample 427 
i s  h i g h e r  i n  e l e v a t i o n  than sample 426, y e t  i s  lower  i n  lead,  z i nc ,  molybdenum and 
n i c k e l  w h i l e  h i g h e r  i n  copper con ten t .  Sample 429 i s  a l s o  h i ghe r  i n  e l e v a t i o n  than 
sample 426 and lower  i n  copper, lead,  z i nc ,  and n i c k e l  w h i l e  h i ghe r  i n  molybdenum 
con ten t .  Th is  da ta  cannot be exp la ined  w i t h o u t  a d d i t i o n a l  sampling a t  h i ghe r  e l eva t i ons .  
No magnet ic anomalies were found. 

Geochemical sampl ing a t  Funter  Bay d i d  n o t  show apprec iab le  n i c k e l ,  y e t  some o f  
t he  saniples were f rom the  h i l l  on which t h e  Admi ra l t y  Alaska Gold Min ing  Corpora t ion 's  
n i c k e l  depos i t  i s  loca ted .  Th is  depos i t  has been descr ibed i n  severa l  U.S. Geolog ica l  
Survey B u l l e t i n s  and sampled by t he  U.S. Bureau o f  Mines w h i l e  be ing exp lo red  under 
a  DMEA con t rac t .  Th i s  depos i t  has been compared t o  the  G ian t  N i cke l  Mine, Choate, 
B r i t i s h  Columbia, which i s  produc ing 1300 tons o f  s im i l a r -g rade  n icke l -copper  o re  
p e r  day. That ope ra t i on  has produced over  a  m i l l i o n  tons o f  o r e  f rom a  depos i t  
o r i g i n a l l y  thought  t o  c o n t a i n  a  few hundred thousand tons o f  ore.  

F igure  5  

One g o l d  l ode  p rospec t  i s  r epo r ted  by J.C. Roehm, 1938, on t he  south shore o f  
Hood Bay; however, assays discouraged development. The west end o f  t h e  Gambier Bay 
f a u l t  p r o j e c t s  i n t o  t he  Nor th  A r m  o f  Hood Bay. The Devonian a r g i l l i t e  and c h e r t  i n  
which t he  anomaly i n  Pybus Bay was found, a l s o  outcrops i n  t h e  Nor th  Arm. Samples 
i n  t h i s  area o f  Hood Ba,y were n o t  anomalous. The sample a t  l o c a t i o n  469 conta ined 
50 ppm copper, 20 ppm lead,  300 ppm z inc ,  and 6 ppm molybdenum and i s  considered 
anomalous i n  z i n c .  Samples 466 t o  468 c o n t a i n  moderate ly  anomalous values o f  z i n c  
and s i nce  t he  streams a l l  d r a i n  a  r e l a t i v e l y  smal l  area o f  t he  same h i l l s i d e  cou ld  
be i n d i c a t i v e  o f  a  m i n e r a l i z e d  zone. 

Sample 498 i s  anomalous i n  z inc .  Since t h i s  stream d r a i n s  t he  same count ry  as 
sample 496 t o  499, which a re  moderate ly  ano~nalous i n  z inc ,  t h i s  i n d i c a t e s  t h a t  
p rospec t i ng  i n  t h i s  area would have a  bet ter - than-average chance o f  success. The 
anomalous sarnples shown :on t he  eas te rn  p o r t i o n  o f  the  map a re  descr ibed  under f i g u e r e  1. 

The a n d e s i t i c  b a s a l t s  south o f  Chaik Bay con ta ined  o n l y  average values f o r  
copper, lead, z i n c ,  and molybdenum. 

Magnet ic v a r i a t i o n s  noted were: 3200 gammas a t  sample s i t e  174, 2000 gammas a t  
s i t e  407, and 2500 gammas a t  s i t e  410. The v a r i a t i o n s  a t  sample s i t e s  407 and 410 
may r e f l e c t  t he  con tac t  o f  t he  i n t r u s i v e  w i t h  t he  s c h i s t .  The v a r i a t i o n  a t  174 
was p robab ly  caused by the  u l t r a m a f i c  con tac t  w i t h  the  shale.  



Table 2 

HAWK INLET ROCK ANALYSES 

P a r t s  pe r  Mi l l i on  

MapNo. SampleNo. Cu Pb Zn Mo N i  Au Ag 

41 9 6B131 R 

422 6B158R Tr Tr  

425 6B276R 10 5 450 3 95 -0.25* -1" 

427 6B275R 

429 6B274R 25 5 40 2 45 -0.35 -1 

I d e n t i f i c a t i o n  

Mi caceous s ch i  s t  w/ t r a c e  of py r rho t i  t e  

Basa l t  w/ su lph ides  

A r g i l l i t e  w/qtz. 

Argi l  l i t e  w/sulphides  

A r g i l l i t e  w/qtz. 

Schi s t  

Black s l a t e  w/sulphides  

Quartz w/sulphides from Alaska Empire dump 

* one Troy oz./ ton = 34.27 ppm 
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Abbreviat ions 

The f o l l o w i n g  show the  map number, which r e f e r s  t o  the l o c a t i o n  o f  a  sample s i t e  
on the  map o f  the area. The sample number i s  the f i e l d  number g iven t o  the  sample 
when taken. 

Metal content  i s  expressed i n  p a r t s  per  m i l l i o n  as determined by l abo ra to ry  
analyses. 

The number of m i l l i l i t e r s  o f  d i  th izone s o l u t i o n  used i n  the  f i e l d  t e s t  requ i red  
t o  remove a  c o l o r  caused by heavy metals i n  one-half  gram o f  sample i s  abbreviated 
as "ml dye Cx", 

Other abbrev ia t ions :  

Elements : Rocks : 

Cu copper 
Pb 1  ead 
Z n  z inc  
Mo Molybdenum 
Ni n i c k e l  
A u go1 d 
Ag s i  1  ve r  

Colors : 

c l  s  
o r  
v i  o  
1  av 
b rn  
b l  k. 
g rn  
l i t e  
i n t  
dark 

c o l  o r1  ess 
orange 
v i o l e t  
1 avender 
brown 
b lack 
green 
l i g h t  i n  c o l o r  
in te rmed ia te  i n  c o l o r  
dark i n  c o l o r  

Miscel laneous: 

i n t e r  in terphase 
PPt p r e c i p i t a t e  
T r  t r a c e  
PYr p y r i t e  
PY r r p y r r h o t i  t e  
f s  f e ldspa r  

aP 
d  
9  
cjd 
m z 
g b 
1  s  
do 
a  r 
s h  
bs 
S C 

grY 
ph 
c  g  
g  r s  
b  r 
C 
an 
vo 1  
metased 
gn 
m 
i n t r  
q t z  
s i l i c  
c a l  
sed 
ub 

ap l  i t e  
d i  o r i  t e  
g ran i  t e  
granodi o r i  t e  
monzoni t e  
gabbro 
1 imes tone 
do1 omi t e  
a r g i  11 i t e  
shale 
b lack shale 
s c h i s t  
graywacke 
p h y l l  i t e  
conglomerate 
greenstone 
brecc ia  
c h e r t  
andesi t e  
vo lcan ic  rocks ( u n c l a s s i f i e d )  
metasedimentary rocks 
gneiss 
marble 
f n t r u s i v e  
quar tz  
s i l i c i f i e d  
calcareous 
sedimentary rocks (unc lass i  f i e d )  
u l  t r abas i c  



Table 4 

Analyses of Stream Sediments, Admiralty Island 

Metal Content (ppm) Field Test Mag 
intensity 

Map No. Samp.No. Cu Pb Zn Mo Ni ml dye Color x 1000 Bedrock Stream Sediments Strearn 
Cx Reaction Gammas Characteristics 

Figure 2 

tan 
tan 
pink 

pink 
tan 
tan w/tan 

PPt 
tan 
tan-pink 
pink-lav 
tan 

tan 
tan 
tan-cls. 
tan 
pink 
tan 
pink 

pink 
tan 
pink 
pink 
tan 
tan 
tan 
tan 
tan 
pink 
lav. 
pink-cls 

ar . ar . 
gry. ,at. ,do 
ar., gry. 

ar . ar . 
ar . ar . 

cg.,c*, gry. 
everything but sc. 

volcanics volcanics 
metased. c.,gry.& metased. 
basalt volcanics 

vo1.6 rusty meta- 
sed. 

gry. & ar. 
ar. & gry chert,gry.,do.,vol. 

do.,gry.& do.br. 
ar. & intr.gry.,ar.& do. 
carb. ar. ar. 

do.,do.br.& gry. 
1s. ls.,chert,gry. 
ar. & chert chert & jasper ar. 
1 s 1 s 
do d 0 

ar 
gry.,chert.,do. 
gry. & chert 

chert gry. 6 chert 
gry. & chert 
gry. & chert 

chert chert & ar 
do -br everything 

everything 
do ar & some g 

2-8' slow 
2-8' slow 
2-8' slow 
2-8' rapid 
2-8' rapid 

8 '  rapid 
8-20' rapid 

2' slow 
2-8' rapid 
2-8' wlfalls 
20-60' rapid 

2' slow 
2-8' w/falls 
8-20' rapid 
8-28' wlfalls 
2-8' rapid 
8-20' slow 
8-20' slow 
2-8' wlfalls 
2-8' rapid 
2-8' rapid 
2' slow 
2-8' rapid 
2-8' rapid 
2-8' rapid 
2' slow 
2-8' rapid 
2' rapid 
2' rapid 
2' rapid 
2-8' rapid 



Table 4 (cont) 

Metal Content (ppm) Field Test Mag 
intensity 

Hap No. Samp.No. Cu Pb Zn !lo Ni ml dye Color x 1000 
Cx Reaction Gammas 

brn 54. 
brn 53.5 
pink 
tan 
tan 55. 
tan 
tan 
tan 
pink 
pink 
pink-lav 55. 
pink-lav 
pink-lav 

green 
green 
green 
tan 
green 
brn. 
tan 
tan 

b m  
pale grn 
yellow 
lite brn 

cls 
vio-brn 

vio 

brn 

Bedrock Stream Sediments Stream 
Characteristics 

ar ar 2' rapid 
ar ar 2-8' rapid 
red c ch.,do.br & int.intr2' slow 

ch.,gry.,br & vo 2-8' slow 
ar gry. ,ar. chert 2-8' slow 

gry. ,ar chert do. 8-20' fast 
gry gry 8-20' slow 

gry & do 2-8' slow 
metased metased & vol 2-8' slow 

ar. ,gry. ,gneiss 2' slow 
ar, gry, gneiss 2-8' slow 

gry & slate ar., gry 2-8' slow 
chert,gry-rust 8-20' slow 
gravel 
grY 2-8' slow 

do do & chert 2' slow 
d.,ch.,vo.& cg. 2-8' slow 

do all angular do 2' slow 
chert & some d. 2' slow 

no bedrock qtz.fs.intr.,vo.br. med. creek 
no bedrock qtz.fs.intr.,vo.br. small creek 
no bedrock chert, ar. med. creek 
ar chert ,ar. ,vol. med. creek 
no bedrock ch.,sc.,biotite gr small creek 
ar ar.,chert,sc small creek 
no bedrock ch.,ar.,little Is. 
greenstone ar.,greenstone large creek 
blk chert ar, chert large creek 
no bedrock ar.,chert,acid intr.med. creek 
no bedrock ar.,chert,acid intr.med. creek 
no bedrock ar med. creek 
ar ar.,cg.,acid intr. xed. creek 
no bedrock glacial 
no bedrock vol 
no bedrock vol.,acid intr. small creek 
no bedrock glacial small creek 
no bedrock vol cg qtz. small creek 
no bedrock ar small creek 



Table 4 (cont )  

Metal Content (ppm) F ie ld  Test Mag 
i n t e n s i t y  

XapNo. Samp.No. Cu Pb Zn Ho N i  m l  dye Color x 1000 Bedrock Stream Sediments 
Cx Reaction Gammas 

55 10 190 10  
55 10 195 9 
20 15 80 2 
1 5  40 75 7 
25 10 200 6 
30 10 170 3 
1 5  10 100 1 
45 10  240 8 

Water only 
40 10 80 1 
50 15  225 28 
60 5 380 1 3  

b m  
v io  
b m  
b m  
via-brn 

brn 
brn 
brn 
brn 
vio-brn 
v i o  

yellow 

brn 
vio-gray 

vio-brn 
brn 
brn 
tan  
vio-brn 
vio-brn 
brn 
v i o  
v i o  

tan-cls  
pink-tan 

t a n  
t an  
t a n  
t a n  

no bedrock a r  
vol ,  cg 

gray v o l  

v o l  v o l  
c h e r t  v o l ,  c h e r t  
c h e r t  v o l  , c h e r t  
v o l  b r  v o l ,  c h e r t  
s c h i s t o s e  on f a u l t  zone(?) 
Is.w/epi- g l a c i a l  

d o t e  

b l k  marble g l a c i a l  
a l t e r e d  N6E; 33E 

bas i c  d ike  
s c h i s t  qtz .sc ,marble  
s c h i s t  s c  ,marble,d (? )  
g r a p h i t e  specimen 

S C  

q t z  mica s c  sc,m,d 
b l k  marble s c ,  marble 
blk marble s c ,  marble 
s c sc ,q tz , igneous  
s c g l a c i a l  
no bedrock g l a c i a l  
no bedrock very  s h o r t  c r eek  
no bedrock s c  
no bedrock s c  
no bedrock r i v e r  wash 
s C S C  

s c , l s  q t z  & i n t .  
i n t r .  

v o l , l s , &  some s c  
v o l , l s , &  S C  

S C 

s c  & Is 

Stream 
C h a r a c t e r i s t i c s  

med. c r eek  
med. c r eek  
med. c r eek  
l a r g e  c reek  
s m a l l  c r eek  
very  s h o r t  c r eek  
med. c r eek  
med. c reek  
rned. c r eek  
med. c r eek  
l a r g e  c reek  
l a r g e  c reek  

med. creek 

l a r g e  creek 

l a r g e  c reek  
l a r g e r  c reek  
smal l  c reek  
smal l  c r eek  
l a r g e  c reek  
smal l  c reek  
very smal l  c reek  
med. c reek  

r i v e r  
3 '  slow 
2' r ap id  

15'  slow 
3'  f a s t  
2 '  f a s t  
4' f a s t  



Table 4 (cont) 

Metal Content (ppm) Field Test Mag 
intensity 

Map No. Samp.No. Cu Pb Zn Mo Ni ml dye Color x 1000 
Cx Reaction Gammas 

100 5B94 55 15 210 8 5 tan 
101 1 Missing 
102 2 30 25 135 1 0 
103 3 45 35 185 3 0 
104 4 50 40 100 2 3 brn 54.1 

105 5 45 40 185 3 0 
106 6 45 30 125 0 0 
107 7 45 55 400 1 2 brn 53.0 

brn 
brn 

brn 
brn 
brn 
brn 
brn 

vio-brn 

vio-brn 
dtk brn 
viia-brn 
violet 

Bedrock Stream Sediments St ream 
Characteristics 

green sc sc 10' wlfalls 

greenstone ls,greenstone 
Is Is 
schistose Is 
Is 
impure Is Is 
impure Is Is 
cal.sc & an 
sill w/pyr 
1 s 1 s 
Is 1 s 
1 s 1 s 
faultzone? Is 
sandyls Is 
sandy Is Is w/pyr 
sandy Is Is 
sandyls Is 
grn chert various 
no bedrock sc 
no bedrock sc 
no bedrock sc 
s c sericite sc 
s c sc,qtz,grs 
S C SC, 1s 
SC SC, Is 
SC SC, 1s 
s c sc, Is, qtz, d 
s c SC, IS, qtz, d 
1 s Is, sc, acid intr. 
1s with pyr 
Is 1s ,sc,acid intr. 
no bedrock Is breccia 
no bedrock Is breccia 
do br 
do br 
no bedrock 
schist schist 

med. creek 
med. creek 
small creek 

large creek 
med. creek 
med. creek 

med. creek 
very small creek 
very small creek 
large creek 

med. creek 
med. creek 
med. creek 
large stream 
med. creek 
med. creek 
med. creek 
med. creek 
small creek 
med. creek 
med. creek 
small creek 
very small creek 
med. creek 
small creek 

small creek 
small creeklfalls 
small creek 
intemittent stream 
intemittent stream 
intermittent stream 
med. creek 



Tab le  4 ( con t )  

Metal  Content  F i e l d  T e s t  Mag 
i n t e n s i t y  

>lap No. Samp.No. Cu Pb Zn Mo N i  m l  dye Color  x  1000 Bedrock Stream Sediments  Stream 
Cx React ion  Gammas C h a r a c t e r i s t i c s  

135 
136 
137 

138 

139 
140 
1 4 1  
14 2 
14  3  

I 144 
h, 
w 
i 

145 

14  6  

14  7  

148 
149 
150 
1 5 1  

152 

153 
354 
155  
156 
157 

F igu re  1 
158 
159 

b rn  
b r n  53.8 

b rn  54.0 

g reen  

t a n  

t a n  

t a n  

g reen  
p i n k  
t a n  
g reen  

t a n  

o r - l av  
p ink /b rn  
g m  PPt. 
t a n  
t a n  

do b rec .  
c a l  s ed  impure 1s med. c r e e k  
c a l  s e d  impure 1s med. c r e e k  
s c h i s t  s c h i s t  med. c r e e k  
1 0 0 1 a l t .  

d i k e  
h o r n f e l s  n e x t  t o  d i k e  
g a r n e t  s c  sc ,a l t  . d i abase (? )  med. c r e e k  
a l t  b a s i c  

d i k e  
no bedrock s c ,  1s l a r g e  c r e e k  
c a l .  s c  s c , l s , a c i d  porphyry  s m a l l  c r e e k  
c a l .  s c  s c , l s , a c i d  porphyry s m a l l  c r e e k  
c a l .  s c  s c , l s , a c i d  porphyry s m a l l  c r e e k  
s c h i s t  s c , l s , a c i d  porphyry  l a r g e  c r e e k  

c h , l s , s c  & l i t e  30 '  r a p i d  
i n t r .  

g l a c i a l  c h , b r , l s , s c  25' r a p i d  
c l a y  

g l a c i a l  c h , g r y , l s , s c  5  ' r a p i d  
c l a y  

g l a c i a l  complete mix 2 '  s low 
c l a y  

c h e r t  ch ,  1s ,v01. sc 20'  s low 
d o , b r , l s , l i t e  i n t r .  30 '  f a s t  
s c h i s t  & q t z .  2  ' r a p i d  

s c / p y r  g ray  s c , l s , g ,  & 2 '  f a s t  
q t z  i n t r .  

b r e c c i a  b r e c c i a  3 '  r a p i d  

b r e c c i a  b r e c c i a  2  ' r a p i d  
v o l  & 1s v o l ,  1s & d  2  ' r a p i d  

v o l c a n i c s  2  ' r a p i d  
a r  6 gry  a r  & gry  6 '  s low 
a r  h g r y  ar & gry  2 '  s low 

grY g ry  & hyd v o l  8-20' w / f a l l s  
a r  g r n  v o l  b r ,  a r  2-8' r a p i d  



Table 4 (cont) 

Metal Content (ppn) Field Test Mag 
intensity 

Map No. Samp.No. Cu Pb Zn Mo Ni ml dye Color x 1000 Bedrock Stream Sediments Stream 
Cx Reaction Gammas Characteristics 

Figure 3 
163 
164 
165 

53. int.intr.,ch,vol 2-8' slow 
a r 

53. RrY gry,vol,int.intr. 8-20' wlfalls 
53. grY vol,gry,lite int. 8' rapid 

intr. 

55 20 155 4 53. gry,sh,vol,int.intr.2-8' slow 
100 25 130 3 53. 'I I' I] I I  " 2' med. 

150 25 440 6 53. gry & shale gry,vol,sh,int. 8-20' w/falls 
intr.,some mag. 

95 20 160 6 100 53. rusty vol ,c ,ar ,cg 8-20' rapid 
60 15 210 2 100 54. ar,c,metased. 20' rapid 
0 tr metamorphosed conglomerate 
80 10 100 5 54. dark intr ,ub.do 8-20' slow 
at diorite w/sulphides 
35 15 70 2 54. I' I' 'I 'I  2-8' rapid 

~ I P Y ~  
20 15 70 3 54. dark intr,ub.do 2-8' medium 

W/PY~ 
50 5 180 4 53. glacial gry,dark intr.w/pyrr2-8' rapid 

fill 
50 10 100 3 53. chert glacial mix 20-60' rapid 
50 5 70 4 Alack slate 0.02 o z .  Au 
40 10 100 3 53. shale w / c  rusty c wlbs 2-8' rapid 
85 15 110 3 56.2 ultra mafic ub,int intr,gry 8-20' rapid 
35 10 80 3 53.5 ub,int intr, gry 2-8' rapid 
75 10 125 3 95 54. dark intr rnetaseds & dark 2-8' rapid 

intr. 
60 15 140 3 90 54. ar,grs,int.intr. & 2-8' rapid 

some magnetite 
0 tr. diabase w/pyr. 
70 15 180 5 125 53. ar,grs,int.intr. 2-8' rapid 

chert 
90 15 235 3 190 17 gabbro 8-20' slow 
30 5 110 4 80 4 slate sc.gabbro,qtz 2-8' 
10 5 55 4 20 2 gabbro ,slate 2 ' 
40 10 95 4 50 3 slate 2 ' 
90 15 135 3 100 1 schist,slate 2' 
30 5 125 3 70 1 schist,gry 8-20' med. 



Table 4 (cont) 

Metal Content ( P P ~ )  Field Test Mag 
intensity 

Xap No. Samp.No. Cu Pb Zn No Ni ml dye Color x 1000 Bedrock Stream Sediments 
Cx Reaction Gammas Characteristics 

185 
186 

Figure 1 
18 7 
188 
189 
190 
191 

Figure 3 
192 
193 
194 
195 
196 
197 

1 198 
W 
r 199 
' 200 

201 
202 
203 
2 04 
2 05 
206 
207 
208 
209 
210 
211 
212 
2 13 
214 
215 
216 
217 
218 
219 
220 
221 

53. schist & Is schist & 1s 60-80' slow w/falls 
53. schist rn,sc,ar,lite intr 20-60' slow 

vol. argillite 8-20bslow 
vol. argillite 8-20' slow 
metased 2-8 'rapid 
ar, ls,do,int.intr. 8-20' slow 
i t  ' 1  'I 2-8' slow 

granite 
granite 

schist schist 
schist 
schist 
slate ,gry 

phyllite schist,ph,vol. 
schist 
schist 
schist 
schist 
schist,qtz. 
sc,granite,qtz. 
granite,schist 
schist, granite 
granite,schist 
granite 

granite 
granite 
granite 

g d granitic rock 
granite 
granite 
granite,schist 
granite 
granite 

g d gd,basalt,sc 
gd gd, sc 

granite 

2 ' 
2-8 ' 
2' slow 
2' slow 
8-20' med. 
2-8' med. 
8-20' rapid 
8-20' slow 
2-8' med. 
2-8' med. 
2-8 ' 
2-8 ' 
8-20' rapid 
2-8 ' 
2 ' 
2-8 ' 
2-8' 
2-8 ' 
8-20' slow 
2-8 ' 
2-8' 
2-8 ' 
2-8 ' 
2' 
2 ' 
2-8 ' 
8-20' 
2-8 ' 
2-8 ' 
2-8 ' 



Table 4 (cont) 

Metal Content (ppm) 

ample 
20 10 110 5 30 
25 10 130 2 10 
20 5 110 4 40 
25 5 175 7 50 

110 5 115 5 60 
20 10 125 2 20 
45 5 120 6 20 
15 5 85 2 30 
15 15 135 4 10 
30 5 100 4 40 
20 5 105 3 10 
10 5 95 3 40 
10 10 85 4 40 

5 5 100 1 10 
15 5 80 1 10 
15 5 95 1 10 
15 5 80 3 10 
15 5 85 2 30 
30 5 85 3 40 
25 10 80 2 50 
25 5 100 5 50 
30 5 60 2 10 
10 5 60 4 10 
20 5 65 3 60 
5 5 60 2 10 
5 5 55 1 20 
5 5 65 5 10 

20 5 80 3 20 
5 5 75 4 10 

15 5 85 3 10 
5 10 60 2 20 
5 5 75 2 20 

2 5 5 75 3 10 
10 5 65 1 20 
10 5 75 2 10 
15 5 75 1 10 

Field Test ?fag 
intensity 

r n l  dye Color x 1000 
Cx Reaction Gammas 

Bedrock Stream Sediments 

granite 
granite 
granite,gabbro 
schist 
SC, g, m. 
granite,schist 
granite 
granite,schist 
granite 
granite 
granite 
granite 
granite 
granite 
granite 
granite 
granite 
granite,schist 
granite, schist 
qtz,diorite 
granite,schist 
granite, schist 
granite 
granite, schist 
granite, gabbro 
g d 
granite 
granite 
granite 
granite 
granite 
granite 
granite 
granite 
granite 
granite 

Stream 
Characteristics 

2 ' 
8-20' 
2-8' rapid 
2-8' 
8-20' 
2 ' 
8-20' med. 
20-60' 
2-8' rapid 
2-8' 
20-60' med. 
2' 
2-8' 
2 * 
2 ' 
2 ' 
2 ' 
2 ' 
2-8 ' 



Table 4 (cont) 

Metal Content (ppm) 

>lap No. Sa~p.No. Cu Pb Zn Xo Ni 

Field Test Mag 
intensity 

r n l  dye Cqlor xl000 Bedrock Strear, Sediizents 
Cx Reaction Gammas 

granite 
granite 

granite granite 
granite 
granite 
granite 
granite 
granite 
granite 
grani te 
granite,gabbro 
gabbro, granite 
granite, diorite 

1' I t  

gr, dio, gabbro 
schist ,gabbro 
granite 

schist schist, qtz 
schist, granite 
schist, 

schist schist 
schist 
schist, marble 
schist, granite 
schist, diorite 
schist 
granite, diorite 
marble 
schist, diorite 
schist 
schist 
schist 
schist 
schist 
schist 
schist, marble 
schist, marble 

Stream 
Characteristics 



Table 4 (cont) 

M- 

Map No. Samp. No. Cu Pb Zn Mo Ni 

Field Test Mag 
intensity 

ml dye Color xl000 Bedrock 
Cx Reaction Gammas 

andesite 

g=Y 

dolomite 
granite, 
S C 

schist 
schist 
schist 

schist 

schist 

Stream Sediments 

schist 
schist, basalt 
slate 
slate 
schist 
schist, slate 
schist 
slate, sc,an 
an, diabase, sc 
schist, an 
gry, schist 
schist 
schist 
dolomite 
schist 
schist 
g , gabbro , sc 

schist 
schist,diorite(?) 
schist,diorite 
schist,granite 
schist,dolomite 
schist,(pyritic) 
schist, gabbro 
schist, (pyritic) 
schist 11 

schist 
schist 
schist 
schist 
schist, granite 
schist, 
basalt,schist 
schist 
schist 

Stream 
Characteristics 

8-20 ' 
8-20 ' 
2-8' 
2-8' 
2-8' 
2-8 ' 
8-20' 
8-20 ' 
2' med. 
2-8 ' 
2-8 ' 
8-20' 
2-8' 
2 ' 
2-8 ' 
2-8 ' 
2-8' rapid 

2 ' 
8-20 ' 
2-8' 
8-20' 
2 ' 
2-8' 
2-8' rapid 
2-8 ' 
2-8 ' 
2-8 ' 
2-8 ' 
2 ' 
2-8 ' 
2-8' 
2-8 ' 



Table 4 (cont) 

Ffap No. 

Met a1 Content (ppm) - 
Samp.No. Cu Pb Zn Mo Ni 

Figure 1 
334 
335 

Figure 3 
337 

I 338 
W 
wl 
1 339 

340 
341 

352 
Figure 1 

353 
354 

160 55 10 180 3 
161 50 5 135 2 
162 missing 

Field Test Mag 
intensity 

r n l  dye Color x 1000 Bedrock Stream Sediments Stream 
Cx Reaction Gammas Characteristics 

schist 
schist 
schist,basalt 
ar,silic.sc,qtz, 8-20' slow 
dark intr. 

54. ar,silic.sc,qtz 2-8' slow 
foliated gabbro wlmafic inclusions wlsulphide 

1 ar, 1s ,ub , some 8' rapid 
magnetite 

gabbro wlmafic inclusions wlpyr. 
all find sand 2-8' slow 

blk shale bs, int.intr., ub 20-60' slow 
gry,blk gry,sh,vol,int.intr 8-20' wlfalls 
shale 
gry & shale gry,sh,vol,int.intr201 rapid 
sh & slate " I' " " & do20' rapid 
grY gr~,c,vol,do, 8-20' rapid 

int. intr. 
ch & ch.br chert 2-8 ' w/ f alls 
ch chert & grs. 2 ' w/f alfs 
ch,bs,do c,do,bs,cg 2-8' wlfails 
ch ,do c,do,bs,grn v ~ l  2-8' w/falls 

grn vo1,c w/pyr 2-8' rapid 
ls,vol,chert 2-8' wlfalls 

grY gry, vo1,sed. 8-20' slow 
gry,vol,chert 2-8' rapid 
gry,ch,darkintr. 8-20' slow 

bs, chert bs,ch,gry,all with 2' wlfalls 
pyrite 
mgrs,vol,ch 20-60' rapid 

grn vol grn vol,vol,int intr 5' w/falls 
b m  slate sh,ch,dark int, 15' rapid 

jade 
ar,gry,dark intr. 50' rapid 



Table 4 (cont) 

Metal Content (ppm) Field Test Mag 
intensity 

Yap No. Samp .No. Cu Pb Zn ?.lo Ni ml dye Color x 1000 Bedrock Stream Sediments Stream 
Cx Reaction Gamnas Characteristics 

45 10 100 2 slate,gry,cg,qtz, 75' rapid 
some magnetite 

55 10 90 5 85 53. metased,int intr 8-20' slow 
45 10 90 2 sh,gr~~cg~qtz 75' rapid 
45 10 115 3 sh,gry,dark intr. 10' rapid 
45 10 115 2 sh,gr~ ,cgyvol 10' rapid 
50 10 100 4 vol,cg,lite intr. 2' rapid 
110 10 90 2 slate do,sh,grn vol 3'  rapid 
40 10 120 5 &ry,sh~vol.cg, 6' rapid 

lite intr. 
40 15 160 4 53. black sh gry,bs,vol.cg 3' rapid 
35 10 100 2 53. g r ~  Y bs 8-20' slow 
40 10 110 2 53. grY 9 Cg 60' slow 
35 5 110 3 53. grY 7Cg 20-60' slow 
25 10 75 2 53. glacial clay h 2' slow 

gravel 
30 10 130 4 53. congl grY~Cg 8-20' w/falls 
35 10 105 3 53. grY gry,vol,sed. 8-20' slow 
20 5 85 2 53. slate sh,lite intr,vol 2-8' slow 
60 5 110 3 sh,grn.vol 20' rapid 
70 10 105 3 53. sh,grn.vol 20' rapid 
15 5 45 3 53. grn  vol w/ grn.vol,cg,lite 2-8' rapid 

PYr intr. 
15 5 55 2 grn.vol,cg,lite 8-20' w/falls 

intr. 
25 10 70 2 53. sh & int.intr,sh,qtz 2-8' rapid 

slate 
20 5 45 2 53. g m  vol grn vo1,lite int. 2' rapid 
10 5 45 2 lite intr. grn vo1,lite int. 8-20' rapid 

& g m  vol intr. 
0 0 0 0 silicified from contact zone wlpyr 
15 5 65 2 53. glacial rusty vo1,lite int. 8-20' slow 

clay intr. 
0 0 0 0 50 silicified igneous rock w/pyr 
35 5 85 1 53. lfte int-intr. lite intr.grn.scY2-8' w/falls 

do wlpyr 



Table 4 (cont) 

Metal Content (ppm) Field Test Mag 
intensity 

Map No. Samp.No. Cu Pb Zn Mo Ni ml dye Color x 1000 Bedrock Stream Sediments Stream 
Cx Reaction Gammas Characteristics 

386 
387 
388 
389 
390 

, 391  
392 

' 393 
394 
395 
3 96 

Figure 4 
397 

0 0 0 0 0 silicified volcanic w/pyr 
20 5 55 6 53. 

10 5 50 2 
0 0 0 0 0 granodiorite w/pyr. 

1 5  1 0  50 5 5 3 .  
15 5 60 3 53. 

0 0 0 0 siltstone-sandstone w/pyrite 
35 10 90 2 5 3 .  

lite int. intr. , g m  8-20' slow 
vol.ub. 
lite-drk intr. w/ 2-8' flow 
sulfide 
lite-int.intr.,gn 2-8' rapid 
int.intr.vol,ar 2-8' slow 

sh w/intr. ar,int.intr,cg 
w/ar. 

seds.& metaseds. 
gry,sh,vol,intr. 
sh,grn.sc,int.intr. 
shale & slate 
seds & metaseds 
seds & metaseds 
lite intr,metaseds 
vol,ar,int.intr,ch 
vol,ar,int.intr,ch 
ar,dark intr,cg 
ar,grn.sc,qtz 

2-8' slow 
2-8' rapid 
20-60' slow 
2 '  rapid 
2-8 ' rapid 
2 ' rapid 
2'  rapid 
2-8' rapid 
8-20 ' slow 
8-20' slow 
2-8' rapid 

metaseds,lite-drk 20-60' rapid 
int . 

metaseds,lite-drk 2-8' slow 
int. 

metaseds,lite-drk 8-20' slow 
int . 
sc,ar,int.intr. 2-8' slow 
sc,ar,int.intr. 2'  slow 
sc,ar,int.intr. 2-8' slow 

sc,& gr lite-int.intr.,cg & 20-60' rapid 
ar 
lite-int intr & cg 2-8' slow 

h ar 
grn.sc h lite intr. 2-8' rapid 



Table 4 (cont) 

Metal Content (ppm) Field Test Mag 
intensity 

Map No. Samp.No. Cu Pb Zn Mo Ni ml dye Color x 1000 Bedrock Stream Sediments Stream 
Cx Reaction Gammas Characteristics 

Figure 1 
406 pyroxenite & amphibolite wlpyrrhotite 

40 10 45 2 53. 
- float 

sc & ph 

sc & int.ig.gneiss 2-8' slow 
w/pyrr. 
lite-dark intr-sc, 2-8' slow 
ph ,gneiss wlpyr 
lite-int.intr,ph,sc 2-8' rapid 
int.intr,schist 2-8' rapid 

408 
409 

Figure 4 
410 lite-ultra basic 

intr. 
ph,lite-int-intr. 
I' 'I I' '1 

2-8' rapid 

phyllite 
11 

2-8' slow 
2-8' slow 
8-20' rapid 
2-8' w/falls 
2' slow 
2-8 ' slow 
8-20' rapid 

schist 
' 1  

sc ,lite intr. 
SC 

meta seds 
sc-lite ig 
metased lite-int. 
intr. 

metased lite-int. 
intr. 

schist 
I I 

8-20' rapid 

schist wlpyr. & Pyrr. 
90 25 500 6 130 53. metased lite-int. 2-8' w/falls 

intr. 
metased lite-int. 2-8' rapid 
intr. 
sc,ar,lO%int.intr. 

schist 

sc wlqtz 45 20 485 5 150 pink w/or 53. 
PPt 

tr tr basalt wlsulphides 
25 15 465 4 150 52.2 
40 10 2200 6 370 53.2 
65 10 420 7 175 53. 
10 5 450 3 95 -0.25 ppm Au,-1 
20 675 13000 13 1500 

basalt 
sc,ar,40%int.intr. 8-20' rapid 
sc,ar,lO%int.intr. 8-20' rapid 
ar,sc 8-20' rapid 

a r 
ar v'qtz 
argillite 
ar/qtz 
arlqtz ar,w/qtz (very 2 ' wlfalls 

rusty) 
metased & 50% int. 2-8' rapid 
intr. 

argillite 

argillite wlsulph. 



Table 4 (cont) 

Metal Content (ppm) 

Map No. Samp.No. Cu Pb Zn Xo Ni 

436 
437 \D 

438 
439 

Figure 1 
440 
441 
442 
443 
444 

Field Test Mag 
intensity 

ml dye Color xl000 Bedrock Stream Sediments 
Cx Reaction Gammas 

54. argillite ar 
5 3 .  ar,qtz,int.intr. 

-0.25 ppm Au,-1 pprn Ag 
54. argillite argillite 

-0.25 ppm Au, -1 ppm Ag schist 
54. ar w/qtz & pyr. 

black slate w/sulphides 
54. ar w/qtz & pyr Argillite 

11 II 11 I1 ar,sc, & qtz 
54 .  It I1 11 11 11 II I1 I1 

phyllite ar,dark intr,qtz 
(rusty) 

metaseds,lite-drk 
intr. 

argillite " " 
I' I' 

I1 11 It I' 

glacial fill 
grs,lite-drk intr. 

5 3 .  schist fine sand 
53. 11 sc,m,int.intr. 
53. sc 6r m_ 

I1 I1 11 11 

53. 1 11 It SC, m 
hornblende gneiss v/pyrr 

53. gn w/pyrr. sc,m,gr,lite-drk 
intr. 

53. marble sc,m,gr,lite-drk 
intr,some gn 

marble m,lite-drk intr.w/ 
PY= 

diorite w/diorite & 2-5% pyrrhotite - float 
53. sc,m sc,m,d.w/pyr.pyrr. 

m m,lO% lite intr. 

silicified breccia w/minor pyrrhotite 
53. seds,ch seds w/few intr. 

boulders 

S tr eam 
Characteristics 

2' rapid 
8-20' rapid 

2' rapid 

2' w/ falls 

2 ' w/ f alls 
2-8' rapid 
2-8' rapid 
2' slow 

8' slow 

20-60' slow 
2' slow 
2' slow 
20-60' slow 

20-60' slow 
8' rapid 
20-60' rapid 
20-60' rapid 

20-60' rapid 

20-60' rapid 

8-20' rapid 

60' rapid 
8' wlfalls 

8-20' rapid 



Table 4 (cont) 

Metal Content (ppm) Field Test Mag 
intensity 

Map No. Samp.No. Cu Pb Zn Mo Ni ml dye Color x 1000 Bedrock Stream Sediments Stream 
Cx Reaction Gammas Characteristics 

Figure 5 
461 
462 
463 
464 
465 
466 
467 
468 
469 

quartzite w/pyr 
53. quartzite quartzite,siltstone 2-8' slow 
53. int.intr. int.intr. 2 '  rapid 

qtz diorite in contact with biotite schist, diorite w/pyr & pyrr - float 
53. qtz,d,w/pyr & pyrr 2' slow 

C, SC 

53. schist sc,m,int.intr. 8'  rapid 
53. micasc sc,int.intr.,m 2-8' rapid 
53. $s,sc,lite intr, 2-8' rapid 

quartzite w/2-5% pyrrhotite 
53. qtzite w/ qtz, w/pyrr,ls 2-8' rapid 

PYrr 
53. granite granite 2-8' rapid 

coal shale shale,lO% lite intr 2-8' slow 
53. lite intr.,sh,w/pyr 8-20' slow 
53. 11 I' ll,qtz 20-60' slow 

53. 
schist & vein qtz w/pyr 

shale,lite intr. 
sedimentary sedimentary 
schist sc,m,int.intr. 

I' sc,m,ar 
sc ,m 

ar,w/qtz ar 
metased.,lite intr 
ls,shale " 

11 

2-8' slow 
2-8' slow 
8 '  rapid 
8 '  rapid 
8 '  rapid 
2-8' rapid 
2' rapid 
8 '  rapid 

sc.w/qtz & pyr;ar,m, " " 2-8' wlfalls 
metased,lite intr. 20' rapid 
metased,vol,lite intr 20-60' rapid 
ar ,do 2-8' slow 
metaseds 60' slow 
do,ls,vol,ar 60' slow 
11 11 I 1  If 8-20' rapid 

argillite vol,ls,ar,do 2-8' rapid 
1 I' 11 I1 20-60' rapid 
11 11 ,do 8-20' w/falls 
I' ,ch,ar,do 20-60' rapid 



Table 4 (cont) 

?fa? No. 

481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 

I 493 * 494 P ' 495 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 

Figure 1 
511 

Metal Content (ppm) Field Test Mag 
intensity 

Samp.No. Cu Pb Zn No Ni ml dye Color x 1000 Bedrock Stream Sediments Stream 
Cx Reaction Gamnas Characteristics 

contorted gneiss & black 
53.5 
53. 
53. 
53 
53. 

6B55R tactite wlpyr 
6B55 30 10 95 2 

schist w/pyr. 
sc,gn,w/pyr sc & marble 

ls,ar,do,vol 
c g 1s & vol 

vol 
I' 

schist 
vo 1 
vol 

vol 
vo 1 
ar & sc 

argillite 
ar wlqtz 

schist 

sc,& ar 

vol 

vo 1 
I t  

sc,v01,1s 
vol 
vol & Is 
vol 
vol 
vol 
ar ,vol 
vol, metaseds 
ar,silic sc,vol 
ar,sc,qtz,ls 
11 9' 

I t  " ,do 
ar,sc,do,ls 
ar,sc,ls 
ar,sc,do 
ar,qtz chert 
vol 
vol 
vol 

' 1  

vol I' 

vol wlpyr 
vol wlqtz & pyr 

8-20' wlfalls 
2-8' rapid 
2-8' rapid 
8-20' wlfalls 
2-8' rapid 
2-8' rapid 
20-60' rapid 
20-60' wlfalls 
20-60' slow 
8-20' rapid 
2-8' rapid 
2-8' rapid 
2-8' slow 
8-20 b l o w  
2-8' rapid 
2 '  slow 
2 '  slow 
2'  slow 
2-8' slow 
2-8' rapid 
2' slow 
8-20' rapid 
2-20' rapid 
8-20' rapid 
2-8' slow 
60' slow 
20-60' slow 
8-20' slow 
2-8' rapid 
20-60' slow 
2-8' wlfalls 

tactite W/ ar,chert,vol 8-20' rapid 
PYr 



Table 4 (cont) 

Metal Content (ppm) Field Test Ff% 
intensity 

Xap No. Samp.No. Cu Pb Zn Mo Ni ml dye Color x 1000 Bedrock Stream Sediments 
Cx Reaction Gammas 

54 20 10 115 2 
53 20 15 125 2 
52 15 15 125 2 
51 20 15 100 2 
4 9 25 15 115 2 
4 8 10 15 105 3 
5 0 15 15 95 2 
47 10 15 170 4 
46 15 5 120 2 
4 5 10 20 175 3 
44 20 15 135 2 
43 25 15 135 3 
4 2 10 40 155 2 
41R felsite wlpyrite 
4 1 15 20 155 3 

ar ar,ch,lite intr,do 
vol vo 1 
vol an,some gb 

vo1,some gb 
vol an,basalt,ar,qtz 
vol vol 

vol,chert,ar 
vol vol 

vol 
andesite 
vol 
andesite 

vol vol 

felsite w/ vol,qtz,ls 
PYr. 

vo1,lite intr,ls 
1s & vol vo1,lite intr,do, 

qt= 
Is & cg ls,cg,qtz 
1s 1s , cg ,v01 
1s ,do 1s , cg ,v01 
Is Is, cg ,v01 
ls,cg 1s ,cg ,vol rusty 
ls,mudstone metaseds 

metaseds 
11 

vol vol ,metaseds 
t t 1' 

do ,ar,vol 
do, ar do,ar,vol 
Cg seds,metaseds. 
Cg metaseds 
C €3 metaseds 

Stream 
Characteristics 

8-20' rapid 
2-8' slow 
2-8' rapid 
2-8' rapid 
2-8' w/falls 
60' rapid 
20-60' slow 
8-20' slow 
8-20' slow 
2-8' slow 
2-8' rapid 
2-8' w/falls 
2-8' w/falls 

20-60' slow 
8-20' slow 

2-8' slow 
20-60' rapid 
2-8' rapid 
2-8' w/falls 
2-8' slow 
2-8' rapid 
20-60' slow 
60' slow 

2-8' w/ f alls 
6' rapid 
8' rapid 
50' slow 
8-20' slow 
8-20' slow 
2-8' slow 



Table 4 (cont) 

Metal Content (ppm) Field Test Mag 
intensity 

Xap No. Samp .No. Cu Pb Zn Mo Xi ml dye Color x 1000 Bedrock Stream Sediments Stream 
Cx Reaction Gammas Characteristics 

25 15 135 3 
20 15 95 4 
15 15 115 4 
20 15 115 4 
15 10 95 3 
15 20 105 4 
10 20 115 4 
15 10 85 3 
10 15 110 3 
20 20 115 4 
15 10 95 2 
20 10 80 3 
20 15 105 3 
15 10 100 4 
20 15 90 4 

felsite w/pyrite 
25 35 95 2 
30 15 90 3 
25 10 120 3 
15 10 75 3 

do, ar do, ar 
do, ar do ,ar 
do, ar do, ar 

vol 
vo 1 

52. vol vo 1 
53. vol vol breccia 
53. vol 
53. vol breccia vol breccia 
53. vol vol 

vo 1 
vo 1 vo 1 
vol vol 
vo 1 vol 

vo1,some do 
& andesite wlpyrrhotite float 

53. an ,w/pyr , some do 
53. vol vo1,lite intrydo 
53. vol vol 
53. vo 1 vo1,some lite intr. 

2-8' rapid 
2' slow 
2-8' slow 
8-20' rapid 
2-8' rapid 
2-8' wlfalls 
2' wlfalls 
2-8' rapid 
20' wlfalls 
20-60' rapid 
20' slow 
2-8' wlfalls 
2-8' wlfalls 
20-60' slow 
20-60' slow 

8-20' rapid 
8 ' w/ falls 
2-8' slow 
8-20' rapid 


